FOR THOSE EXTREMELY CORROSIVE 


CONSIDER THE USE 


Available Two Convenient 
Types Meet Your Needs 


Plain AMER-PLATE for existing steel 


concrete tanks structures 

Plain Amer-Plate smooth and flat both 
sides. applied existing surfaces using spe- 
cially developed cements that provide firm 
bond with those surfaces. 


T-LOCK AMER-PLATE 
for newly cast 
concrete pipe 


and structures 

T-shaped parallel are 
integral part and extend 
along the back each Amer- 
Plate sheet. The sheet applied 
the inner forms tanks, 
concrete pipe, 
When the concrete poured, 
the tees are embedded and 
locked into the concrete. 


HERE’S NEW, EXTRA-TOUGH, ECONOMICAL 
INDUSTRIAL SHEET LINING 


Especially designed protect against extremely 
conditions, Amer-Plate particularly adaptable for use 
corrosive sewers, chemical storage tanks, tank cars and 
trucks hauling unusually corrosive solutions. 


Composed inert resins and plasticizers, Amer-Plate 
impervious gases, highly resistant acids, alkalies, 
oils, salts, and petroleum products. has very low 
vapor transmission rate, will not support combustion, and 
tains toxic materials. 


Amer-Plate flexible thermoplastic sheet, practical 
application flat, curved and angular surfaces. Its economy 
effectiveness has been proved the field over years 
development and testing. 


you require long lasting protection 
extreme corrosion, make full investigation the possibility 
using Amer-Plate. Write for complete information. 


Amer-Plate industrial sheet lining the result 
years experience the manufacture and application 
Amercoat protective coatings. 


division American Pipe and Construction Co. 


4809 Firestone Blvd., South Gate, California 
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GAS METER LOOP 
INSULATING SWIVELS, 

LOW PRESSURE UNIONS, 
AND NYLON BUSHINGS 


GUARANTEED: 


COLD FLOW 
REGARDLESS HOW 


B-K’S EXCLUSIVE 
STEEL RING AND 
FORMICA PRINCIPLE 
GIVES 100% INSULATION 


BREAKDOWN 
INSULATING QUALITIES 


Brance-Krachy Will Insulate Your Swivels Unions Any Quantity Reasonable Cost, 


Will Furnish the Complete Insulated Swivel Union Surprisingly Low Cost. 


Brance-Krachy Nylon Bushings Have Def- 
inite Place Insulating Your Service Lines 


Plate 


ical 
and 
ears 


sibility 


BRANCE-KRACHY CO., INC. 
Box 1724, Houston, Texas 


FULL INFORMATION, WRITE, WIRE TELETYPE (HO-561) 


| 
Please send details your Insulated Swivels 
Florence St., Huntington Park, Nylon Bushings Low Pressure Insulated Unions. 


Johnson St., Bartlesville, Okla. 


Phone 5798. Company 


Box 66, Beaumont, Texas. 
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HOMAS 
Whether underground under water; 
whether you require only “hot spot” 
ination all you will find 
DOW MAGNESIUM ANODE designed 
solve your particular corrosion problem. 
Also, investigations show that pow 
MAGNESIUM ANODES are both eco- 
nomical and dependable means pro- 
tecting your buried metal structures. 
many cases, users have reported that 
Dow anodes have paid for 
The proved effectiveness Dow 
the result Dow’s extensive research 
and years experience with 
contact the nearest Dow sales office 
one the Dow magnesium anode dis- 
tributors listed below for further infor- 
mation cathodic protection—designed 
cut your corrosion costs. 
THE DOW CHEMICAL COMPANY 
Magnesium Department 
Midland, Michigan 
DOW SALES OFFICES: Boston Chicago Cleveland Detroit 
Seattle St. Louis 


AUTHORIZED DISTRIBUTORS: ANTI-CORROSION MFG. CO., Atlanta, Georgia 
CATHODIC PROTECTION SERVICE, Houston, Texas DOWELL INCORPORATED, Tulsa, 
Oklahoma ELECTRO-RUSTPROOFING CORP., Belleville, STUART STEEL PROTECTION 
CORP., Plainfield, THE VANODE CO., Pasadena, California 


SION 
November, 


80-ycar-old water main Broadway 
Canal Street, Manhattan, New York, 
here. This main broke during the night 
30, 1952 flooding the BMT sub- 
this point and express 
500,000 persons were late work be- 
cars had rerouted around 
street over the main. 
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Norman HAMNER, Managing Edi- 
tor and Advertising Manager 


(Executive Secre- 
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GENERAL OFFICES 


061M &™M Building, No. 1 Main St. 
Houston 2, Texas 


$9.05 per year to non-members: Member's 
Con 0, of which $3.75 are applied as subscription 
rate, $4.00 per year for public 
and of educational institutions. Addi- 

remittances should be by international 
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Directory 


SOUTH CENTRAL REGION 


T. F. P. KELLY, Director 
James E. Mavor Co, 
Houston 2, Texas 


M. C. FLEMING, Chairman 
Philips Petroleum Co. 
Bartlesville, Okla. 


WALDRIP, Vice-Chair. 
Gulf Oil Corp. 
5311 Kirby Drive 
Houston, Texas 


T. S. MOFFATT, JR., Sec.-Treas. 
Columbia-Southern Chemical 
Corp. 

Lawrence Drive 
Corpus Christi, Texas 


Central Section 


F. W. FULLERTON, Chairman 
S. W. Bell Telephone Co. 
405 Broadway 
Oklahoma City, 


JOHN JOHNSTON, Vice-Chair. 
Natural Gas 
Box 1620 
Okiahoma City, Okla. 


BRUCE D. OWEN, Sec.-Treas. 
S. W. Bell Telephone Co. 
405 N. Broadway 
City, 


MEIGS, Sec.-Trustee 
Phillips Petroleum Co. 
Oklahoma City 7, Okla. 


Corpus Christi Section 


JOHN NEE, Chair. 
c/o Briner Paint Mfg. Co., Inc. 
3713 Agnes St. 
Corpus Christi, Texas 


CHARLES WARD, Vice-Chair. 
Magnolia Petroleum Co. 
Refining Dept. 

Box 1179 
Corpus Christi, Texas 


JOHN WESTERVELT, Sec.-Treas. 
Pontiac Refining Co. 
P.O Box 1581 
Corpus Christi, Texas 


Houston Section 


CHARLES G. GRIBBLE, JR., Chair. 
Metal Goods Corp. 
Box 1452 
Houston, Texas 


SHARPE, Vice-Chair. 
Humble Pipe Line Co. 
P. O. Drawer 2220 
Houston 1, Texas 


G. L. DOREMUS, Sec.-Treas. 
Cathodic Protection Service 
4601 Stanford St. 

Houston, Texas 


New Orleans-Baton 
Rouge Section 


PHILIP B. WOGAN, Chair. 
Products-Research-Service, Inc, 
521 Ave. 
Westwego, La. 


JACK T. MARTIN, Vice-Chair. 
The Texas Company 
Production Dept. 

P. O. Box 252 
New Orleans, La. 


FRANK BIRD, 
The California Co. 
800 The California Co. Bidg. 
1111 Tulane Ave. 
New Orleans 12, La. 


RICHARD MITCHELL, Asst. 
Sec.-Treas. 
Shell Oil Co. 
P. O. Box 193 
New Orleans, La. 


NACE Regional and Sectional Officers 


North Texas Section 


BILHARTZ, Chairman 
Atlantic Refining Co, 
Box 2819 
Dallas, Texas 


SPALDING, JR., Vice-Chair. 
Sun Oil Company 
Box 2880 
Dallas, Texas 


CHESNUTT, Sec.-Treas. 
Southern Union Gas Co. 
1104 Burt 

Dallas 1, Texas 


Permian Basin Section 


JOHNNY H. SHELTON, Chair, 
National Tank Co. 
P. O. Box 665 
Midland, Texas 


LAMAR F. SUDDUTH, 
Ist Vice-Chair. 
Stanolind Oil Gas Co, 
300 St. 
Midland, Texas 


JAY STAFFORD, 2nd Vice-Chair. 


National Tank Co. 
P. O. Box 665 
Midland, Texas 


WILLIAM HOPWOOD, 
Tnemec Company, Inc. 
2703 Colonial Drive 
Odessa, Texas 


Sabine-Neches Section 


CHRISTOPHER MURRAY, Chair. 


Pure Oil Company 
Box 237 
Nederland, Texas 


CHARLES RIDENOUR, 
Vice-Chair. 
Magnolia Petroleum Co. 
P, O. Box 331 
Beaumont, Texas 


BROWN, Sec.-Treas. 


Columbia-Southern Chem. Co. 


62714 Cleveland 
Lake Charles, 


Shreveport Section 


TOM HOLCOMBE, Chairman 
Holcombe Stearns, 
Box 1306 
Shreveport, La. 


MARION J. OLIVE, Vice-Chair, 
Arkansas Natural Companies 
General Engineering Dept. 


WM. LEVERT, Sec. 
United Gas Pipe Line Co. 
P. O. Box 1407 
Shreveport 92, La. 


JAMES M. SMITH, Treas. 
Interstate Oil Pipe Line Co. 
Box 1107 
Shreveport 83, 


@ Teche Section 


CORDELL GARNER, Chair. 
Box 
Broussard, La. 


GUS VOGLER, Vice-Chair. 
Brance-Krachy Co., Inc. 
264 
Lafayette, 


Tulsa Section 


HUNTER, JR., Chair. 
Service Pipe Line 
Box 1979 
Tulsa, Okla. 


JACK BARRETT, Vice-Chair. 
Stanolind Oil & Gas Co. 
1136 Lewis St. 

Tulsa, Okla. 


ERNEST LIGGETT, Sec.-Treas. 
Johns-Manville Sales Corp. 
1701 East 7th St. 

Tulsa 1, Okla. 


WESTERN REGION 


WHITENECK, Director 
Long Beach Harbor Dept. 
1333 El Embarcadero 
Long Beach 2, Calif. 


W. M. SCHILLING, Chair. 
Southern Counties Gas Co. 
4818 Beck Ave, 

Bell, Calif. 


E. H. GRIZZARD, Vice-Chair. 
Signal Oil Gas Co. 
811 West 7th St. 
Los Angeles, Calif. 


MISS FLORA LOMBARDO, 
Sec.-Treas. 
Amercoat Corp. 
4809 Firestone 
South Gate, Calif. 


Los Angeles Section 


K. T. VANGSNES, Chair. 
The Vanode Co., 
117 Colorado 
Pasadena, Calif. 


S. J. ARTESE, Vice-Chair. 
Shell Oil Company 
Box 728 
Wilmington, Calif. 


GALLY, Sec.-Treas. 
Southern California Gas Co. 
1061 Mar Vista Ave. 
Pasadena 6, Calif. 


Salt Lake Section 


HARRY BROUGH, Chairman 
Mountain Fuel Supply Co. 
South State St. 
Salt Lake City, Utah 


GEORGE HILL, Vice-Chair, 
Fuel Technology Dept. 
University of Utah 
Salt Lake City, Utah 


JOHN COX, 
Utah Oil Refining Co. 
P. O. Box 898 
Salt Lake City 10, Utah 


San Francisco Bay Area 
Section 


RICHARD S. TRESEDER, “hair. 
Shell Development Co. 
4560 Horton St. 
Emeryville, Calif. 


GEORGE A. WORKS, JR., 
Vice-Chair. 
Union Oil Company 
Oleum, Calif, 


T. J. SMITH, Sec.-Treas. 
Electric Steel Foundry 
249 First St. 

San Francisco, Cal. 


PAPERS SOLICITED for 
NACE 1953 CONFERENCE 


Authors technical papers corrosion are in- 
vited submit titles and abstracts papers 
appropriate officials the Technical Program 
for the 1953 Chicago Conference the National 
Association Corrosion Engineers, held 


March 16-20. 


Information symposia titles and the names 


symposia chairmen named date will 
found the News Section the October issve 


Corrosion. 


The Association also welcomes any time 
structive discussions its technical material and 


technical papers corrosion for publication 


Interested authors may secure request 
the “NACE Guide for the Preparation 
Presentation Papers’’ which describes 
customs and needs more fully. 


November, 1952— 
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Directory 


NORTH EAST REGION 


DONOVAN, Director 
Consolidated Edison Co. 
of New York, Inc. 
4lrving Place 
New York City. 


MAY, Chairman 
The International Nickel 
Co., 
St. 
New York 5, N. Y. 


GEORGE BEST, Vice-Chair. 
Mutuc: Chemical Co, of America 
1348 St. 

31, Maryland 


DIECK, Secretary-Treas. 
Long Lighting Co. 
250 0: 1 Country Rd. 


Mineo's, N. Y. 


Baltimore Section 


GEORGE BEST, Chairman 
Chemical Co, America 
1348 Flock St. 
Baltim »re 31, Maryland 


L. G. VON LOSSBERG, Vice-Chair. 
c/o Sheppard T. Powell, 
Cons. 
330 Charles 
Baltimore Maryland 


ALEXANDER, 
Naval Sesearch Laboratory 
Washington, D. 


Boston Section 


EDWIN TITSWORTH, 
Koppers Co., Inc., Tar 
Products Division 
250 Stuart St. 

Boston 16, Mass, 


JOHN SWIFT, Vice-Chairman 
Arthur D. Little, Inc. 
30 Memorial Drive 
Cambridge 42, Mass. 


BIRD, Sec.-Treas. 
The Dampney Co. 
1243 River, Hyde Park 
Boston 36, Mass. 


Metropolitan Section 
(N. Y.) 


ROLL, Chairman 
Lead Industries Ass’n 
420 Lexington Ave, 
New York 17, N. Y. 


GEORGE HULL, JR., Vice-Chair. 
Anglo-American Varnish Co. 
Johnson St. 
Newark 5, N. J, 


F. J. LeFEBVRE, Sec.-Treas. 
Electro Rust-Proofing Corp. 
Box 178 


Newark 1, N. J. 


Philadelphia Section 


RONALD BRIGGS, Chair. 
Briggs Bitumen Co. 
Richmond St. 
34, Pa. 


BRINK, Vice-Chair. 
rica; 
Rhoude Corp. 

Media, 


ETTIBONE, Sec.-Treas. 
i 
1916 for Testing Mat. 


Pa. 


NACE Regional and Sectional Officers 


Pittsburgh Section 


N. P. PEIFER, Chairman 
Manufacturers Light 
Heat Co. 
1801 Ellsworth 
Carnegie, Pa. 


N. T. SHIDELER, Vice-Chair. 
Pittsburgh Coke & Chemical 
Corporation 
Neville Island, 

Pittsburgh 25, Pa. 


COSTANZO, Sec. 
Manufacturers Light & 
Heat Company 
2202 Vodeli St., 
Pittsburgh 16, Pa. 


W. W. BINGER, Treasurer 
Aluminum Co. of America 
Research Laboratories 
Box 772 
New Kensington, Pa. 


Western New York 
Section 


WILLIAM BINDER, 
Research Laboratories 
Union Carbide Carbon Corp. 
Niagara Falls, N. Y. 


SHIELDS, Vice-Chair. 
Alox Corp. 
3943 Buffalo Ave. 
Niagara Falls, N. Y. 


PAUL GUENTHER, 
Socony-Vacuum Oil Co., Inc. 
503 Elk Street 
Buffalo 


NORTH CENTRAL REGION 


FRANK L. WHITNEY, JR., Dir. 
Monsanto Chemical Co. 
1700 S. Second St. 
St. Louis, Mo. 


JACK LoPRETE, Chair. 


Spray-Coat Engineers 


775 Bayside St. 
Detroit 25, Mich. 


NORMAN A. KERSTEIN, Vice-Chair. 
Detroit Edison Co. 
2000 Second Ave. 
Detroit 26, Mich. 


JAMES HIRSHFELD, Sec.-Treas. 
Hinchman Corp. 
1208 Francis Palms Bldg. 
Detroit 1, Mich. 


1—North East 
2—North Central 
3—South East 
4—South Centra! 
5—Western 


Chicago Section 


VAN NATTA, Chairman 
Plastic Lining Coatings 
900-02 South Ave. 
Chicago 


L. W. EWING, Vice-Chairman 
Standard Oil Co. of Indiana 
Pipe Line Dept. 

910 Michigan Ave. 
Chicago, 


LINDBERG, Sec. 
Sinclair Research Laboratories, 


Inc. 
400 Sibley 
Harvey, III. 


H. W. DIAMOND, Treas. 
Morton Salt Co. 
120 LaSalle St. 
Chicago, III. 


Cleveland Section 


C. N. DETRICK, Chairman 
Williams & Co., Inc. 
3700 Perkins Ave. 
Cleveland, Ohio 


W. E. BAKER, Vice-Chair. 
Standard Oil Co. of Ohio 
606 Standard Bidg. 
Cleveland 13, Ohio 


HOSFORD, JR., Sec.-Treas. 


Cleveland 28, Ohio 


Detroit Section 


COOK, Chairman 
Wyandotte Chemical Corp. 
Wyandotte, Mich. 


W. R. CAVANAGH, Vice-Chair. 
Parker Rust Proof 
2177 East Milwaukee 
Detroit, Mich. 


D. F. FINLAY, Secretary 
Hinchman Corporation 
1208 Francis Bidg. 
Detroit, 


P. G. COATES, Treasurer 
Michigan Bell Tel. Co. 
7310 Woodward Ave. 
Detroit 2, Mich. 


Eastern Wisconsin 
Section 


HAROLD HAASE, Chair. 
2917 West Juneau Ave. 
Milwaukee 8, Wis, 


IRVING LEVINSON, Vice-Chair. 
Process Industries 
Ampco Metal, Inc. 
Milwaukee 46, Wis, 


WICEN, Sec.-Treas. 
Chain Belt Co. Milwaukee 
1600 West Bruce St. 
Milwaukee 4, Wis. 


Greater St. Section 


WAYNE KELLER, Chair. 
Mallinckrodt Chemical Works 
65 Destrehan 
St. Louis, Mo. 


OTTO H. FENNER, Vice-Chair. 
Monsanto Chemical Co, 
1700 Second St. 

St. Louis, Mo. 


ANDREW T. PICKENS, Sec. 
Cc. Williams & Co. 
2001 Lynch St. 

East St. Louis, Ill. 


CAMDEN COBERLY, Treas. 
Mallinckrodt Chemical Works 
316 Oak Manor Lane 
Webster Groves, Mo. 


Southwestern Ohio 
Section 


ROY McDUFFIE, Chairman 
Dept. Met. Eng. 
University of Cincinnati 
Cincinnati 21, Ohio 


ARTHUR CASTER, Vice-Chair. 
Engineering Dept., 
City of Cincinnati 
City Hall, 
Cincinnati 2, Ohio 


LEWIS LEDERER, Sec. 
Inner-Tank Lining Corp. 
1097 Wade St. 
Cincinnati, Ohio 


SOUTH EAST REGION 


E. D. McCAULEY, Director 
American Cast Iron Pipe 
2030 North 16th St. 
Birmingham, Ala. 


R. A. DAVIS, Chairman 
Chicago Bridge & Iron Co. 
1500 North 50th St. 
Birmingham 1, Ala. 


JOHN WEST, Vice-Chair. 
America 
1818 Rhodes—Haverty Bidg. 
Atlanta, Ga. 


H. C. VAN NOUHUYS, Sec.-Treas. 
Southeastern Pipe Line Co. 
718 Forsyth Bidg. 
Atlanta, Ga. 


Section 


J. FLYNN JOHNSTON, Chair. 
American Tel. Tel. Co. 
1139 Hurt 

Atlanta, Ga. 


RAYMOND TRAPP, Vice-Chair. 
Midwestern Engine & 
Equipment Co. 
3431 Sherman Road 
Hapeville, 


ALEX M. ERGANIAN, Sec.-Treas. 
Pipe Line Service Corp. 
1734 Candler Bidg. 
Atlanta, Ga. 
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TP-1A 


TP-1B 


TP-1D 


TP-1G 


TP-1H 


TP-2 


TP-2A 


TP-5A 


CORROSION AND GAS 
EQUIPMENT (Formerly Condensate 
Well Corrosion) 


BILHARTZ, Chairman 
Atlantic Refining Co. 
Box 2819 
Dallas, Texas 


BUCHAN, Vice-Chairman 
Humble Oil Ref. Co. 
Box 2180 
Houston, Texas 


Pacific Coast. J. J, Browne, vice-chairman; 
Corp., Box 726, Wilming- 
ton, 


Condensate Well Corrosion. Buchan, 
Chairman, Humble Oil Refining Co., 
Houston, Texas. 


Sweet Oil Well Corrosion. H. L. Bilhartz, 
chairman; H. E. Greenwell, vice-chairman, 
both with Atlantic Refining Co., P, O. Box 
2819, 


Sour Oil Corrosion. Co-chairmen: 
Caldwell, Humble Oil & Ref. Co., Box 2180, 
Houston, Texas, and R, L. Elkins, Shell Oil 
Corp., Box 1509, Midland, Texas. 


Metallurgy—Oil and Gas Well Equipment. 
F. A, Prange, chairman; Phillips Petroleum 
Co., Bartlesville, Okla. 


Sulfide Stress Corrosion. Treseder, Shell 
Development Co., Emeryville, Cal. 


Corrosion Oil String Casing, Jack 
Battle, Humble Oil Ref. Co., 
Box 2180, Houston, Texas 


GALVANIC ANODES FOR CATHODIC 
PROTECTION 


WALTER NOSER, Chairman 
Humble Pipe Line Co., Drawer 2220 
Houston, Texas 


ROBINSON, Vice-Chairman 
The Dow Chemical Co. 
616 East Grove St. 
Midland, Mich. 


Correlation of Data From Operating Installa- 
tions. L. R. Sheppard, Shell Pipe Line Corp., 
Houston, Texas. 


ANODES FOR USE WITH IMPRESSED 
CURRENTS 


DONALD BOND, Chairman 
The Texas Pipe Line Company 
Box 2332, Houston Texas 


PEABODY, Vice-Chairman 
263 Houston Ave. 
Jackson Miss. 


MINIMUM CURRENT REQUIREMENTS 
FOR CATHODIC PROTECTION 


CORROSION PROBLEMS INVOLVED 
PROCESSING AND HANDLING 
CHEMICALS 


SCHMIDT, Chairman 
The Dow Chemical Co. 
Midland, Mich. 


PAUL GEGNER, Vice-Chairman 
Columbia-Southern Chemical Corp. 
Barberton, Ohio 


Materials for Handling and Manufacturing 
Sulfuric Acid. C. L. Bulow, chairman; Bridge- 
port Brass Co., Grand St., Bridgeport, 
Conn. W. A, Luce, vice-chairman; The Dur- 
iron Co., Box 1019, Dayton, 


TP-5B 
TP-5C 


TP-5E 


TP-6 


TP-6A 


TP-6B 


TP-6C 


TP-6E 


TP-6H 


TP-6K 


(Chairmen all sub-committees listed 
below are members the full committee) 


TED ZAJAC, Chairman 


Shell Oil Company, 
West 50th St., 
New York, 


EX-OFFICIO MEMBERS 


MARS FONTANA 
WALTER ROGERS 
CAMPBELL 


Design Equipment for Corrosive Services. 


Subsurface Corrosion by Alkaline Solutions, 
Pogacar, Atlantic Refining Co., 
260 South Broad St., Philadelphia, Pa. 


Corrosion Organic Acids and Bases. 


Gasket Materials for Corrosion Service. L. D. 
Cook, Chairman, Wyandotte Chemical Corp., 
Wyandotte, Mich. 


PROTECTIVE COATINGS 


KENNETH TATOR, Chairman 
Consulting Engineer, Montour St. 
Extension, Coraopolis, Pa. 


PACIFIC (West Coast Div.) 

Whiteneck, Chairman 
Long Beach Harbor Dept. 
Long Beach Cal. 


Organic Coatings and Linings for Resistance 
Chemical Corrosion. Kenneth Tator, Chair- 
man. 


Protective Coatings for Resistance to At- 
mospheric Corrosion. G. G. Sward, chairman; 
National Paint, Varnish Lacquer, 1500 
Rhode Island Ave., N.W., Washington, D. C. 
L. L, Sline, vice-chairman; Sline Industrial 
Painters, 2612 Guif Terminal Drive, Houston 
23, Texas. 


Protective Coatings for Resistance Marine 
Corrosion. Raymond Devoluy, Chairman. 
Woolsey Paint Color Co., 229 
42nd St., New York 


Protective Coatings Petroleum Production. 
Jack Barrett, Stanolind Oil and Gas 
Company, Tulsa, 


Surface Prenaration for Organic Coatings. 
A, J. Liebman, chairman; Dravo Corp., Dravo 
Bidg., Pittsburgh 22, Pa. L. R. Whiting, 
Corp., East 42nd St., New York 


Glass Linings and Vitreous 
Chairman. Corp., 
Harvard 56th St., Cleveland Ohio. 


Corrosion Resistant Construction with Masonry 
and Allied Materials. Robert R. Pierce, Chair- 
man, Pennsylvania Salt Manufacturing Co., 
1000 Widener Philadelphia, Pa. 


MATERIALS FOR USE HIGH TEM- 
PERATURES 


SCHEIL, Chairman 
Director Metallurgical Research 
Smith, Corporation 
Milwaukee, Wisconsin 


CORROSION WATERS 


KENDALL, Chairman 
National Tube Company, Frick 
Building, Pittsburgh 30, Pennsylvania 


DIRECTORY TECHNICAL PRACTICES COMMITTEES 


TP-9 


TP-10 


TP-11 


TP-12 


TP-13 


TP-14 


TP-15 


TP-16 


TP-16A 


TP-16B 


TP-16C 


TP-16D 


CORROSION INHIBITORS 


FRANKLIN WATKINS, 
Sinclair Research Laboratories, 
400 Sibley, Blvd. 

Harvey, Illinois 


ROBERT WISE, Vice-Chair., 
National Aluminate Corp. 
6216 West 66th 
Chicago, 


CORROSION FATIGUE 


KENDALL, Chairman 
National Tube Company, “rick 
Building, Pittsburgh 30, 


IDENTIFICATION 

PRODUCTS 

IMHOFF, Chairman 
Research Supervisor, Lab. 
Allis-Chalmers Mfg. Co. 
Milwaukee Wis. 


EFFECT ELECTRICAL GROUNDING 
CORROSION 


GLEN APPLEMAN, 
Pennsylvania Power 
Ninth Hamilton St. 
Allentown, Pa. 


1P-18A 


1?-18B 


ANNUAL LOSSES DUE CORROSION 


ALQUIST, Chairman 
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humidity the degree 
which air saturated with mois- 
ture influences corrosion one 
direction where metal exposed 
atmosphere and another where 
exposed the same atmosphere. 

with temperature, that determines 
whether moisture can exist 
metal surface. Because moisture 
essential atmospheric corrosion, 
humidity, normal temperatures, 
becomes the factor that determines 
whether corrosion will occur and 
what extent. Its effect, negligible 
below 30%, increases until critical 
point reached about 65%. 
When air moisture-laden carries 
even minute quantities such gases 
sulphur dioxide, corrosive action 
greatly intensified. this con- 
dition that renders difficult the pro- 
tection steel stacks, breechings 
and economizers service below 
the dew point. 

For metal immersed corro- 
sive solution, the reverse true. 
More rather than less humidity 


the air above the preferable sit- 
uation because the way which 
humidity influences the rate 
oxygen solution. The rapid evapora- 
tion that occurs dry atmosphere 
leaves cool, dense surface layer 
liquid that carries dissolved oxygen 
through the solution fresh, unsat- 
urated liquid replaces for repe- 
tition the process. the pace 
which oxygen brought contact 
with the metal thus stepped up, 
corrosion increases proportionately. 

Protection metal exposed at- 
mosphere immersed corrosive 
solutions, particularly under diffi- 
cult unusual service conditions, 
has long been the function 
Dampney equipment-engineered 
coatings. Our experience 
handling corrosion problems 
peculiar industrial power and 
processing operations not only ex- 
tensive but specific applicable, 
feel sure, your individual 
needs. Let tell you more about 
Dampney coatings and what they 
requirements. 


MAINTENANCE 
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PERMANENCE 


includes TIME TESTED METHODS Application 


For the past years SOMASTIC 
has been applied pipe standard practices which 
only now are being adopted generally the pipe 
coating industry. Time has proved them most effec- 
tive. These methods are— 


Pre-heating, followed hot priming, 
ing firm, lasting bond coating 


Selection materials and manufacture 
coating rigid specifications. 


addition, SOMASTIC leads this essential feature 


tinuous process special SOMASTIC equip- 
ment form dense, compact, uniform and 
seamless protective coating great durability. 


The general swing methods pioneered 
SOMASTIC Pipe Coating another 
fact first shown the API-Bureau Standards 
Ten Year Pipe Coating since proved 
thousands corrosive locations... for 
with SOMASTIC. 


*Reg. Patent Office 


COATING 


Unequaled for PERMANENT 
SOMASTIC the Best PIPE COATING 


MANUFACTURED 


PRICE CO. BECHTEL CORPORATION 
BARTLESVILLE, OKLAHOMA SAN FRANCISCO and WILMINGTON 
PHILADELPHIA, PA. NEW ORLEANS, LA. CALIFORNIA 
the States East the Rocky Mountains the Western States and Foreign Countries 
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boiler feed water supply, had become badly scaled 
tank being that seemed ready for the scrap heap. Instead was 
metallized with .008” coating pure aluminum, 
preparation after being cleaned grit blasting. Job was done be- 
grit tween P.M. one Friday night and P.M. the follow- 
ing Sunday, during plant shut-down. This tank 
now good for another years, least. Work done 
Tuna clipper the St. Louis Metallizing Co. 
bait tank 
Salt water bait tanks 
The tank type shown here used west coast tuna 
scale clippers for salt water storage live bait. Tank in- 
and teriors are painted white prevent the bait from kill- 
ing themselves against the bulkheads. With paint alone, 
Metallized necessary scale and repaint these tanks every 
six months. Tanks metallized accordance with Metco 
four years System 107, which provides the desired white surface 
roved over .006” metallized zinc, have already been service 
over years without any further maintenance. (Photo 
courtesy Clark Metallizing Co.) 
The Metco* Systems. These Systems are series 
basic engineering specifications developed over years Here are Metco System contractors 
experience with pure zinc and aluminum coatings 
Metco Systems provide the answer standardization positive corrosion protection lower annual cost 
preparation, metal coating thicknesses and or- accordance with Metco System specifications. For 
ganic after-coatings for various service conditions and further information, copy descriptive bulletin, 
appearance requirements. one nearest you. 


Baltimore 30, Maryland 
THE SOUTHERN 
GALVANIZING COMPANY 
1616 Bush Street 
Tel. Gilmor 7711 


Tel. Canal 4421 


1417 Dix Road 
Tel. Dunkirk 1-8822 


Philadelphia 29, Pa. 
METALWELD, INC. 
Fox Hunting Park Ave. 
Tel. Radcliff 5-3471 
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Reg. Pat. Metallizing Engineering Co., Inc. 


New Orleans 13, Louisiana 
GULF ENGINEERING CO., CLARK METALLIZING, INC. 
1000 South Peters Street 


Boiler feed 
water tank 
shown 
encrusted 
with rust 
and mineral 
deposits 
before 


cuts tank maintenance 
life 


pure zinc coatings 
used both 
fresh and salt water types 


metallizing. 


This 20-year old tank, used St. Louis brewery for 


Ohio 
AKRON SAND BLAST CO. 
Springfield Rd. 
Tel. Plaza 3412 


Buffalo 
METAL-CLADDING, INC. 
Lakeview Porter Avenues 
Tel. Elmwood 9536 


Newport Beach, California 


506 Street 
Tel. Harbor 2509 


St. Louis 10, Missouri Brooklyn, 
ST. LOUIS ARTHUR TICKLE 
METALLIZING COMPANY ENGINEERING WORKS, INC. 3805 Lamar Avenue 


625 South Sarah Street 
Tel. Newstead 5253 


Delevan Street 
Tel. Main 5-4200 


Tel. Atwood 5338 
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Write today for catalog call MOntrose 2-2080 


1952 alone, millions feet underground 


This excessive destruction valuable equipment 
can eliminated with HARCO engineered 
cathodic protection system. 


Only job-engineered system which provides for 
every factor affecting your installation can assure 
complete protection from corrosion. HARCO has 
the field cathodic protection and 
equipped engineer and install systems which 
will entirely eliminate the menace corrosion. 


For maximum pipe life, minimum 
and protection from the haz- 
ards caused corrosion dam- 


age ... call upon HARCO! 


16991 BROADWAY CLEVELAND, OHIO 
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cold applied wrap that protects underground and 
overhead oil and gas lines from corrosion 


joints mill-wrapped pipe—shields the pipe 
against corroding agents. 


this pipeline needed protection without dis- 
service. TRANTEX TAPE did the job. 
heated required... labor costs kept low. 


JOMWS VitLE 


For more than fifty years Johns- 
Manville has been manufacturing pipe- 
line protection material. This experi- 
ence, plus the knowledge gained the 
research laboratory and the field 
about the effects corrosion, have 
gone into the making 
new plastic tape for extending the 
service life oil and gas lines. 


Trantex needs special equipment 
its application. easily applied 
hand hand-operated devices. pres- 
sure-sensitive adhesive forms tight 
bond with the pipe—shields against 


Dielectric Strength 
Insulation Resistance 
Operating Temperature 


10,000 
100,000 megohms 
200 200 


the general corrosive conditions that 
cause most pipeline failures. Trantex 
has proved remarkably resistant the 
effects soil chemicals, acids, alkalies, 
alcohols, oil and grease, sunlight and 
aging. 

Check the basic properties Tran- 
tex the table below—each one 
extremely important the control 
corrosion. 

For more detailed information about 
Trantex polyvinyl Tape, write Johns- 
Manville, Box 60, New York Y.; 


20,000 
100,000 megohms 


Adhesion 
Tensile Strength 
Elongation Break 250% 300% 


per inch 
Ibs per inch 


per inch 
Ibs per inch 


black polyvinyl tape. available two thick- 
mil tape for general conditions, and **V-20 
mil thickness for use where more rugged coating specified. 


Johns-Manville TRANTEX TAPE 
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ENGINEERS 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 


objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good. 


(c) encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 


(d) correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


(e) promote standardization terminology, techniques, equipment and 
design corrosion control. 


(f) contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. 


(g) foster cooperation between individual operators metallic plant and 
structures the joint solution common corrosion problems. 


(h) invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


incorporated association without capital stock, chartered under the 
laws Texas. Its affairs are governed Board Directors, elected the 
general membership. Officers and elected directors are nominated nomi- 
nating committee accordance with the articles organization. Election 
the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters the 
National Association Corrosion Engineers 1061 Building, No. 
Main Street, Houston Texas. 
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Ohio 


Houston, Texas 


Houston, Texas 


1061 Building, Houston Texas 


Directors 


President 


Ohio State University, Columbus 


Vice-President 


Gulf Oil Corporation, Houston, Texas 


Treasurer 


Humble Pipe Line Company, Houston, Texas 


Past President 


Servel Inc., Evansville, Ind. 


Representing Active 


University Texas, Austin 


Day Company, Houston, Texas 


AARON WACHTER 
Shell Development Co., Emeryville, Cal. 


Representing Corporate Membership 


FRANK WHITNEY, JR.. Central) 
Monsanto Chemical Co., St. Louis, Mo. 


American Cast Iron Pipe Co., Birmingham, Ala. 


James Mavor Co., Houston, Texas 
Board Harbor Commissioners, Long Beach, 


liffer 
Vario 


California. 


Directors Officio 
NOPPEL, Chairman Policy and 


Committee 


Ebasco Services, Inc., New York, 
TED ZAJAC, Chairman Technical 


Committee 


Shell Oil Corp., New York, 


United States Steel Company, Pa. 


BALDWIN, Chairman Regional Ma: 
Committee 
Johns-Manville Sales Corp., New York, 


hors 
United States Steel Company, Pittsburgh, 
Dow Chemical Corp., Midland, Mich. 
ure 
United States Steel Co., Vandergrift, Pa. 
coco 
The Philip Carey Mfg. Co., Cincinnati, Ohio 
Representing Regional Divisions 
nsolidate ic New York City @ Pract 
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USE cathodic protection 
becanie increasing importance 
weapon the fight against cor- 
the nation’s pipelines, soon 
apparent operating engineers 
there was need for additional in- 
concerning anodes used the 
ground connections for 
upressed current from external 
This was particularly emphasized 
with early ground connec- 
us, normally made scrap steel 
which many cases were un- 
performance, were subject 


rapid consumption and required ex- 
maintenance. Recognizing this 

knowledge concerning new 
node materials better means using 

1951-54 materials then available, Technical 
formed 1947 for the specific pur- 

1950-53 studying anodes for impressed 
and making the committee find- 

ection. Since its inception, this committee 


extended sick leave. 


field test program involving 
anode installations. The 
‘arlous test installations were so arranged 
relative performance the several 
types could readily analyzed 


ing soil resistivities and installa- 
area. The program for each 
involving group the vari- 
anodes under test, extended over 
year period and included sperform- 
tests each anode monthly (or 
and inspection one each 
Pa. anode installed. The data ob- 
has permitted the formation 
conclusions concerning perform- 
the several installation methods 
"Ebaseo = rvices, Ine., 2 tector St., New 

York 6, 
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tested. Such program was only possible 
with the willing cooperation manage- 
ment operating companies participating 
the tests. Even though appreciable 
capital investment was required which 
relatively little direct return could 
expected, the participating companies 
realized that the tests could result the 
development suitable anode materials 
and installation methods which would 
permit great future savings their ever- 
increasing cathodic protection installa- 
tion 

The efforts this committee have al- 
ready been invaluable assistance 
operating companies even though final 
report the above-described test 
program has not yet 
Dissemination information through 
well attended committee meetings (66 
members and guests the Galveston 
meeting) and through interim report 
(NACE Publication 50-1) has resulted 
changed anode installation practices 
many operators conform findings 
the committee test program. 

Future plans for activities this com- 
mittee include the study and field testing, 
warranted, new types anodes for 
impressed current. This may include en- 
tirely new materials new 
utilizing materials now common use. 
The committee welcomes suggestions 
concerning new materials methods and 
will consider their merits from the stand- 
point meeting desirable characteristics 
low material consumption with time 
various environments, ready availability, 
low purchase cost, strength withstand 
normal handling during field installation 
work and freedom from excessive main- 
tenance. 

Another activity now under considera- 
tion would involve the study techniques 
designing ground anode installations 
meet required values resistance 
earth. Design methods now use vary 
widely well closely associated 
soil testing techniques. correlating all 
sently used, study the committee 
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OFFICIAL MONTHLY PUBLICATION 


National Association Corrosion Engineers 


Association Individuals and Organizations Concerned with Control Corrosion 


Houston Texas 


No. 


Technical Practices Committee 
Anodes for Use With Impressed Currents 


should result the evolution useful 
design guide covering the most effective 
design procedures and treating the effects 
the several variables encountered 
the construction ground connections. 
Such guide, coupled with the use the 
best available construction materials 
found suitable committee tests, should 
promote standardization and serve 
valuable aid the construction eco- 
nomical cathodic protection installations. 

Membership Technical Practices 
Committee presently eleven. The 
committee welcomes additional members 
interested the activities this group 
membership will permit suitable delega- 
tion effort and will make available 
greater cross section opinion when 
analyzing the results any phase the 
program. 

The membership Committee TP-3 
given below. 


TP-3 ANODES FOR USE WITH 
IMPRESSED CURRENTS 


CHAIRMAN: Donald Bond, 
Texas Pipeline Company, Box 
Houston, Texas. 

VICE-CHAIRMAN: Peabody, 
Ebasco Services, Inc., Rector Street, 


MEMBERS: 


Slattery 
K. S. Hagius, 
pany, Box 
orado. 
David Hendrickson, East Bay Municipal Util- 
ity District, 512 Sixteenth Street, Oakland, 
California, 
Derk Holsteyn, 


Broome, Arkansas-Louisiana Gas Co., 
Building, Shreveport, Louisiana. 

Colorado Interstate Gas Com- 
1087, Colorado Springs, Col- 


Shell Oil Company, Box 2527, 


Houston, Texas. 
H. E. James, Mississippi Valley Gas Com- 
pany, Jackson, Mississippi. 


J. P. Oliver, Union Carbide & Carbon Corp., 
National Carbon Division, Box 6087, Cleve- 
land, Ohio. 

oO. C. Roddey. Interstate 
pany, Box 1482, Monroe, Louisiana. 

L. N. Spinks, Cathodic Protection 
4601 Stanford St., Houston, Texas. 

F. A. Young, Susquehanna Pipe Line Com- 
pany, '608 Walnut St., Philadelphia, Pa. 


Natural Gas Com- 
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The Work the Protective Coatings 
(Corrosion) 


Introduction 


IMPORTANCE knowledge the cor- 

rect application protective coatings for steel 
and other metals has never been greater than 
present when, for various reasons, output lags sadly 
behind existing and potential demands. was em- 
phasized during the recent discussions the Lake 
Success Conference the Conservation Material 
one potent step towards equating supply 
demand reduce the large quantities metals 
needed purely for replacement purposes. Corrosion 
plays major part dstroying iron steel struc- 
tures and the more general adoption efficient pro- 
tective measures would undoubtedly lead 
siderable economies. 

These facts were recognized long ago 
Corrosion Committee the Iron Steel Institute 
and the British Iron and Steel Federation, which 
now committee the British Iron and Steel Re- 
search Association. its earlier researches, begun 
1930, the committee paid attention not only the 
conduct tests bare ferrous metals but also 
the protection structural iron and steel means 
paint. soon became clear that panacea for 
rusting could not found solely changes the 
composition the metal itself. 1935 the com- 
mittee decided that, view the importance 
protective coatings preserving iron steel 
structures from rusting and the increasing amount 
attention that they were finding necessary 
devote this subject, Coatings 
(Corrosion) Sub-Committee should appointed 
deal more particularly with research this field. 

time elapsed, the sub-committee’s researches 
has extended and its orientation changed. 
ticular has become desirable pay attention 
the formulation protective paints and grati- 
fying record that this important work proceed- 
ing with the full collaboration the paint industry. 
The extent their collaboration will gathered 
from the present membership, given below, two 
joint technical panels of. the sub-committee, which 
are responsible for the detailed conduct tests 
relating land and marine structures, respectively. 


% Read before Liverpool Section of the Oil and Color Chemists’ Associa- 
tion, London, February 8, 1952. Authors are indebted to the associa- 
tion for permission to reproduce it here. Presented by Bi i Liebman, 
Dravo Corp., Pittsburgh, at the Bighth Annual Conference, National 
Association of Corrosion Engineers, Galveston, Texas, March 10-14, 
1952, under the title ‘““Values of Surface Preparation and /or Pretreat- 
ment for Use in Conjunction with Various Outstanding Paint Systems 
in Industrial and Marine Atmospheres.” 
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Abstract 


The authors survey the result investigations 
protective coatings for structural iron steel 
extending over twenty years. the field 
the research has thrown into relief the vital impor- 
tance correct surface preparation and the value 
using inhibitive priming paints. Studies the 
lation anti-corrosive paints, both for land and 
marine structures are progress 
with the paint industry. the field metallic coat- 
ings, basic data have been obtained for the perform- 
ance aluminum, cadmium, lead, tin 
coatings under various conditions atmospheric 
exposure. The durability zinc coatings has been 
shown roughly proportional their thickness 
and but little affected the process 
Sprayed aluminum has proved effective coating 
but lead coatings have given good results only 
industrial atmosphere, where they become covered 


with protective sulfate film. 


HUDSON, born 1900, was educated 
Brighton College and the Royal College 
Science, London, where gained his Asso- 
ciateship. After engaging post-graduate re- 
search physical chemistry, investigated 
atmospheric corrosion for the British Non- 
Ferrous Metals Research Association, which led 
his being awarded the D.Sc. (London). Since 
1929 has been Investigator the Corrosion 
Committee, originally the and Steel 
Institute but now under the aegis the British 
and Steel Research Association. 


FANCUTT, was em- 
ployed the London North Western Railway 
Wolverton 1912 and, after war service, re- 
joined the Railway and was posted the Crewe 
Chemical Laboratory, later being transferred 
Wolverton take charge small 
dealing with paints and other materials. 

the formation the London Midland 
Scottish Railway, was transferred Derby 
set new paint testing organization, 
which was later embodied the Research De- 
partment British Railways. 

October, 1950, was appointed Super- 
intendent, Chemistry Div. the Research De- 
partment, British Railways, controlling Area 


Chemical Laboratories various parts Great Britain with 


London. 


has served the Corrosion Committee and Protective Coatings 
Sub-Committee the British Steel Research Association, 
has been Chairman Joint Technical Panels dealing with the produc: 
tion steel under atmospheric and marine exposures. 
served numerous national bodies connected with corrosion and 


prevention over the past years. 
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Joint Technical 


PAINTS FOR STRUCTURAL STEELWORK 


(Constituted 1945) 
Fancutt, Chairman, The Railway Executive (British Rail- 
ways). 
Goodlass, Wall and Co., Ltd. 
Drynamels Ltd. 
Hastilow, O.B.E., Docker Brothers. 
Messrs. Hadfields (merton) Ltd. 
Hudson, British Iron and Steel Research Association. 
Jenkins,’ British Paints 
Lawrence, Admiralty Chemical Department, 
Dockyard, Portsmouth. 
Preston, Chemical Research Laboratory, 
Teddington, Middlesex. 
Lewis Berger (Gt. Britain) Ltd. 
Stanners, British Iron and Steel Research Association. 
White, Secretary, British Iron and Steel Research 
Association. 


) 


| Representing the National Federation of Associated Paint, Color and 
Varnish Manufacturers of the United Kingdom. 

» Representing the Society of British Paint Manufacturers Ltd. 

| Representing the Association of Manufacturers of Bituminous Pro- 
tective Products, Ltd, 


Joint Technical Panel N/P2. 
ANTI-CORROSIVE COMPOSITIONS 
(Constituted 1946) 


Wormwell, Chairman, Chemical Research Laboratory, 
Teddington, Middlesex. 

Acock, British Iron and Steel Research Association. 

The British Anti-Fouling Composition 
Paint Co., Ltd. 

Harrison,2 Websters, Ltd. 

Hudson, British Iron and Steel Research Association. 

Kenworthy,! Admiralty Central 
tory, Emsworth. 

Admiralty Chemical Department, H.M. 
Dockyard, Portsmouth. 

Robinson,? International Paints, Ltd. 

Gordon Smith,? Alfred Holt and Co. 

The Red Hand Compositions Co. 

White, Secretary, British Iron and Steel Research 
Association. 


1. Representing the Admiralty Corrosion Committee. 
1. Representing the Association of Ships’ Compositions Manufacturers. 
). Representing the British Shipbuilding Research Association. 


should added that until 1949 the investigation 
protective coatings for steel immersed seawater 
was the care the Marine Corrosion Sub-Com- 
mittee. When this sub-committee was dissolved 
that year this branch the work was taken over 
the Protective Coatings (Corrosion) Sub-Committee, 
which Joint Technical Panel N/P2 became 
sponsible. 

will clear from the above that the historical 
development the researches the Protective 
Coatings (Corrosion) Sub-Committee falls naturally 
into three phases: 


work carried out the Corrosion Committee 
before the formation the Protective Coat- 
ings (Corrosion) Sub-Committee 1935: 

work the Protective Coatings (Corrosion) 
Sub-Committee prior the formation the 
Joint Technical Panels 1945 and 1946; and 

work the Joint Technical Panels J/P1 and 
N/P2, since 1945 and 1946, respectively. 

division and the major items research are 

diagrammatically Figure The researches 
tan divided into two main groups: 


Protection means paint; 

Protection metallic coatings. 


Further research has been done the protection 
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afforded miscellaneous coatings such cement, 
asbestos and vitreous enamel. 


Protection Means Paint 
1.1, Early Work the Corrosion Committee 


From 1930 onwards several series tests 
painted iron and steel specimens were begun the 
Corrosion The main objects were 
two-fold: 


ascertain the effect different methods 
preparation for painting the life given 
paint film; 


2.To ascertain whether, other conditions being 
the same, the nature the basis iron steei 
had any influence the performance the 
protective paint. 


Several wrought irons and steels were 
included these tests the basis material, but 
the main, the painting schemes used were limited 
two; namely, Scheme A—two coats 
priming paint followed two coats red oxide 
finishing paint, and Scheme B—two coats red 
oxide paint. Both paints were bound with linseed 
oil medium. 

Exposure these painted specimens was made 
dozen varied localities, both home and 
abroad and some the tests were continued for 
years so. complete account the results has 
not yet been published but the main conclusions 
became evident after few years’ exposure and may 
illustrated the results given Table which 
shows the average life failure industrial 
atmosphere Sheffield the standard painting 
schemes applied eight different structural irons 
and steels. The results demonstrate clearly that the 
method surface preparation adopted for painting 
the most important single factor determining the 
life painting scheme. The best results were ob- 
served specimens having clean unrusted surfaces 
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Figure 1—Research protective coatings the BISRA corrosion 
committee. 
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; RED LEAD PAINT, 2 COATS 


OXIDE COATS OXIDE PAINT, COATS 


THE IRONS AND STEELS ARE ARRAYED FROM LEFT TO RIGHT 
IN ORDER OF INCREASING RESISTANCE TO CORROSION IN THE BARE STATE 


MILD STEEL,CU 
STAFFS WROUGHT IRON 


SCOTTISH WROUCHT IRON 
SWEDISH IRON, CU 0 6% 


SWEDISH IRON 
INGOT IRON 
MILD STEEL 

MILD STEEL,CU 02% 


Figure 2—Correlation between paint durability and corrosion resistance 
the basis iron steel. (Exposure Sheffield 
atmosphere.) 


from which scale had been removed pickling 
sandblasting. such surfaces the life the 
being slightly greater for sandblasted 
pickled specimens. The least satisfactory results was 
obtained from surface prepared weathering 
and wire brushing, for which the low life little 
more than two years was observed. Painting over 
the intact mill scale gave intermediate results—a 
life about eight years—but should em- 
phasized that experimental scale was pos- 
sible take special precautions—which 
impracticable under production conditions—to retain 
the mill scale intact and undamaged. 

The tests gave less definite answer the second 
question, the effect the basis metal. Evidence was 
obtained that the performance painting scheme 
could influenced the basis metal but that this 
effect was only marked the case highly corro- 
sive industrial atmosphere. For example, Sheffield 
good correlation was noted between the petroleum 
the painting schemes different irons and steels 
and the resistance those irons and steels atmos- 
pheric corrosion when exposed the bare condi- 
tions. (See Figure 2.) the other hand, less 
corrosive atmospheres pronounced difference 
paint durability was observed 
metals. Thus, the average durability all the ex- 
posure stations for painting scheme (red oxide 
paint, coats) descaled surfaces, was 5.7 years 
for ordinary steel, compared with 6.0 vears for 
copper-bearing steel. 


TABLE Effect Surface Preparation the Durability 
Protection Painting 


DURABILITY. YEARS 


Surface Preparation............ A B 


Red lead, 2 coats 


Red oxide, 2 coats 


Intact Scale... | 8.2 | 3.0 


Weathered and Handcleaned.. . . | 2.3 1.2 
Sandblasted........... 10.3+ 6.3 


ferent irons or steels exposed in an industrial atmosphere at Sheffield. 
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Another feature this early work was the demon 


stration the value using inhibitive 
paints. This brought out the results 


Priming 
hown 


Table which relates variety painting 
schemes applied iron steel exposure Stands 
weighing about cwt each, use 


Wells. The average life six painting schemes 


3.6 


but only 2.3 years when the red lead priming 


years when red lead priming paint was used 


was replaced coat non-inhibitive finishing 
paint. This experiment may regarded good 
practical test, because the painting was carried 
the site contractors. 


Tests the Protective Coatings (Corrosion) 
Committee. 


One the first tasks the Protective Coatings 
(Corrosion) Sub-Committee was make more 
detailed study the effect different methods 
surface preparation order decide, for example 
whether variations the methods pickling, such 
the use different acids, concentrations tem- 
peratures, were significance. extensive 
gation these and other factors was made 
the Sub-Committee the M.S. Research Lab- 
oratories and the results have formed the 
subject report one the authors.* The main 
conclusions were: 


Differences paint performance due different 
pickling processes were small, provided that the 
pickling bath was efficient. The best all ground 
results were obtained descaling percent 
grees after intermediate rinse hot water. 


Unsatisfactory results were obtained when the 


pickling process did not remove mill scale com- 
pletely from the specimens, was the case for 
certain spent baths that were allowed operate 
for fixed time. appeared that such baths 
would not prove highly injurious they were 
capable removing the mill scale completely 
and sufficient time were allowed for them 
so, although this would pickling 


addition inhibitors hydrochloric and 


sulfuric acid pickling baths beneficial 
reducing metal loss pickling and seemed 
increase the durability the protective paint. 


The temperature the bath and the use 


lime water wash after pickling had marked 


TABLE Value Inhibitive Priming Paints for Steel 


DURABILITY, YEARS 


..| Paint Lead Chromate, Red Lead, 


Paint A.... 

Micaceous iron 2.7 3.8 
Micaceous with Aluminum. . .| 2.9 4.0 4.1 
Mineral Black........ 0.9 1.7 
Bituminous, Black. ee 3.5 3.5 
Red....... 1.2 2.9 

2.3 
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effect the results but both have certain prac- 
tical advantages. 

indoors between pickling and painting 
had negligible influence the effective life 
painting schemes but storage outdoors, per- 
mitting rusting, proved decidedly injurious. 

grinding gave results equal those obtained 
the best pickling processes. 


should noted that the Derby tests did not 
cover phosphating processes proper flame-clean- 
ing. These processes were not extensively used for 
steelwork the time the experiments 
were begun. 

13. Investigations Joint Technical Panel J/P1: Paints 
for Structural Steelwork. 

The investigation Joint Technical Panel 
Paints for Structural Steelwork—are devoted 
three broad aspects: 

1.The formulation protective paint 
schemes for structural steelwork exposed 
atmospheric corrosion with particular 
reference the composition priming 
paints 

further study methods surface 
preparation, including 
introduced for this purpose; and 

formulation painting schemes for 
use conjunction with protective metal- 
lic coatings steel. 


Four series tests have already been begun 
with these ends view.* Their essential features 
are shown Table all them in. in. 
specimens, prepared weathering either as-rolled 
pickled steel plate, have been painted with two- 
coat painting schemes and exposed the open 
450 degrees the horizontal Derby (an indus- 
trial atmosphere) and Brixham marine atmos- 
phere). unit stand holding specimens shown 
Figure 


First Test Series. 

One hundred priming paints were prepared for 
the first test series, both the pigmentation and the 
medium being varied. Twelve pigments and 


TABLE Research Projects: Joint Technical Panel 


Test Exposure 

Series 

TITLE and OBJECT menced 


| | The formulation of priming paints for the protective | 
| painting of structural steel. | 
Metallic Pigments and ead Soaps 
| The use of metallic pigments in priming paints for struc- | 
tural steel, coupled with preliminary studies of the 
effects of soap formation on the properties of priming 
paints. 


Surface Preparation and Metallic Coatings 1948 
A study of the effects of surface preparations prior to | 
Painting on the degree of protection afforded to struc- 
tural steel by painting schemes and the formulation of 
Priming & pe aints for application over metallic coatings. 


4 Bituminous and Tar Paints } 1948 
The formulation of protective schemes for structural steel | 
based on bituminous and tar paints used both as prim- 
ing and as finishing coats. 


WORK PROTECTIVE COATINGS SUB-COM MITTEE 


PIGMENT 
_PER CENT BY WEIGHT 


BASIC | LEAD SULPHATE 60, ASBESTINE 40, 
& BARIUM CHROMATE rte) 
€ BASIC LEAD CHROMATE 20 
€ ZINC CHROMATE 20 

BASIC LEAD SULPHATE 40, ASBESTINE 20, 
& CHROMATED WHITE LEAD 40 
t PHOSPHATE 40 
CREO L 40 
6 ZINC TETRAHYOROXY- CHROMATE 40 

BURNTISLAND RED 60 
& BARIUM CHROMATE 20 
BASIC LEAD CHROMATE 270 
ZINC CHROMATE 

BURNTISLAND RED 40 
CHROMATED WHITE LEAD 40 
€ FERROUS AMMONIUM PHOSPHATE 40 
RED LEAD 
€ ZINC_TETRAHYOROXY- CHROMATE 40 

ZINC OXIDE 60 

€ BARIUM CHROMATE 20 

& BASIC LEAD CHROMATE 20 

& WHITE LEAD 

& ZINC CHROMATE 


ZINC OXIDE 40 
& CHROMATEC WHITE LEAD 40 
FERROUS AMMONIUM PHOSPHATE 
ERED LEAD 

E ZINC _TETRAHYOROXY- CHROMATE 


RED LEAD IN LINSEED 


KEY 


1 THE CONDITION OF THE 2-COAT 
PAINTING SCHEMES (1 PRIMING COAT, 
STANDARD FINISHING COAT) 
1S SHOWN THUS 


BEST WORST 


THE GRAUINCS ARE AVERACE FOR 

2 SPECIMENS AT DERBY AND 2 AT 
BRIXHAM 

2 PARTICULARS OF THE MEDIA ARE: 
Al LINSEED STAND Oil /ALKALI- 

REFINED LINSEED 

BI LINSEED /ALKYD 
€1 COUMARONE TYPE 


ied 


RED LEAD &<: ASBESTINE 20 
RED LEAD 40 WHITE EAD 4O 
ASBESTINE 20. 


Figure Interim results first test series. Joint Technical Panel J/P1. 


media were used, shown Table IV. Most the 
pigments were not used singly but components 
ternary mixtures with another pigment and as- 
bestine, which was adopted standard extender. 
addition well known pigments, such red lead 
and red oxide, some newly introduced materials, 
such ferrous ammonium phosphate and tetra- 
hydroxy-chromate, were included the tests. The 


Media 


12 Pigments 


Linseed stand oil/refined linseed oil 
Linseed /alkyd. Type 1 

Linseed /alkyd. Type 2 

Tung/linseed /alkyd. 


Asbestine (extender) 
Barium chromate 
Basic lead chromate 
Basic lead sulphate 


Linseed /rosin/maleic 

Linseed /pentaerythrity]/alkyd. 
Reduced phenolic. Type 1! 
Reduced phenolic. Type 2 


Burntisland red 

Chromated white lead 
Ferrous ammonium phosphate 
Red lead 


White lead 

Zinc chromate 

Zinc oxide 

Zinc tetrahydroxy-chromate 


100 percent phenolic. 
Coumarone Type 1 
Coumarone Type 2 
Natural resin 


The hae were weed to prepare 100 different priming paints ol known 
formulation. 
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METALLIC PIGMENTS INHIBITIVE PIGMENTS 


LINSEED STAND 
LINSEED 
TUNG LINSEED 
OlL 


ALUMINIUM BARIUM CHROMATE 
LEAD, ATOMISED BASIC LEAD CHROMATE 
FLAKE. TYPE BASIC LEAD SULPHATE 
LEAD, FLAKE TYPE 
ZINC 

RED LEAD 


LINSEED/ALKYD. TYPE | 
REDUCED PHENOLIC TYPE | 
COUMARONE. TYPE | 
CHLORINATED RUBBER 
POLYSTYRENE 


73 PRIMING PAINTS 


METALLIC PIGMENTS * TYPICAL FORMULATION 


LEAD SOAPS 
UTHARGE (UP TO 10% BY 
WEIGHT) AND /OR LEAD 
LINOLEATE (UP 3%) 
WERE ADDED EACH 
TWO LINSEED 
MEDIA 


PRIMING PAINTS 


LEAD SOAPS 
(PIGMENTED WITH 
INDIAN RED) 


PIGMENT 


Figure Schedule second test series. Joint Technical Panel J/P1. 


METALLIC COATINGS 
(ON MILD STEEL) 
ALUMINIUM, SPRAYED 3 MILS 
LEAD-TIN ALLOY (TERNE), HOT-DIPPED | MIL 
ZINC, MILS 
do CHEMICAL TREATMENT, 
do CHEMICAL TREATMENT, 2 
PHOSPHATED 
ZINC, SPRAYED 
do. PHOSPHATED 


SURFACE PREPARATION 
(AS MILO STEEL) 


A PARTLY DESCALED BY GRIT BLASTING 
THROUGH A GRID, FOLLOWED BY 
WEATHERING ANC WIRE-BRUSHING. 

B AS A. BUT FLAME-CLEANED 
BEFORE WIRE-BRUSHING , 

COMPLETELY DESCALED BY 
GRIT-BLASTING 

0. AS C THEN PHOSPHATED. 

— PICKLED, FOLLOWED BY 

WEATHERING AND MECHANICAL 

WIRE - BRUSHING 


PAINTEO SPECIMENS 


SPECIMENS ALL THE 
ABOVE PAINTED WITH 

EACH FIVE 
PAINTING SCHEMES, THE 
FINISHING PAINT BEING 
THE 
PIGMENT/ BARYTES 


ATMOSPHERIC 
EXPOSURE TESTS 
BRIXHAM 

DERBY 

NIGERIA (TROPICAL 
TESTING ESTABLISHMENT ) 


PRIMING PAINTS 
5 


RED LEAD LINSEED 

LARNE RED/ZINC CHROMATE/ 
ASBESTINE ALKYD MEDIUM. 

ZINC POLYSTYRENE MEDIUM 

OXIDE 

ALKYD 


Figure 6—Schedule third test series. Joint Technical Panel J/P1. 


media ranged from the conventional linseed oil type 
variety the more recent synthetic resin types. 

Each priming paint was applied two specimens 
and the painting was completed single finishing 
coat white lead and barytes linseed oil paint. 
Exposure was begun November, 1945, in- 
tended prepare report 1953, which will cover 
seven years’ exposure. Meanwhile, some the main 
results obtained after the first years are pre- 
sented Figure These show observations the 
three major media only, because the performance 
the paints all the other media was either bad 
moderate. 

This itself remarkable feature the re- 
sults. Considered broadly, the group priming 
paints the older type medium—linseed stand 
refined linseed oil—has proved far superior 
any the synthetic media tested. This may 
partly explained the effects 
because these tests the thickest films were ob- 
tained with the linseed oil medium. 

The results also show that there are several pos- 
sible alternatives the straight red lead priming 
paint commonly used for steel structures. One 
these paints, the foot Figure is, under- 
stood, adopted the British Standards Insti- 
tution alternative standard priming paint for 
steel. pigmented with parts weight red 
lead, parts white lead, and parts asbestine 
and the medium blended linseed oil. 


Wau 5 
Second, Third and Fourth Test Series. 


Pending the publication the 1953 report Joint 
Technical Panel J/P1, little more can done than 
indicate the general scope the other series 
tests undertaken the Panel. 

The second test series, begun April, 
mainly concerned with two variables: the effect 
metallic pigments and the effect metallic Soaps 
priming paints. The three most common metallic 
pigments, aluminum, lead and zinc, were investi- 
gated. Lead was tested both flake and powder, 
but aluminum available only flake and zine 
only powder. Moreover, zinc alone the three 
metals certainnly inhibitive itself with regard 
steel, was thought wise blend the metallic 
pigments with variety inhibitive pigments. 

different inhibitive pigments were chosen, 
and lead silicate, which have recently become 
able. The pigment mixtures were incorporated 
seven different media, including chlorinated rubber 
and polystyrene. 

probable that metallic soaps play important 
part the protective mechanism paints, 
preliminary study this factor was made preparing 
series priming paints which the formation 
lead soaps was deliberately induced 
percentages litharge the pigment which lead 
soaps were added initio lead linoleate. These paints 
were pigmented with Indian red and were bound two 
linseed oil media low and high acid value, respectively, 

The experimental program for the third test series 
tion steel for painting, 
flame-cleaning and the application metallic coat- 
ings. does not follow that painting schemes de- 
signed for use bare steel are also the most suitable 
where the steel first covered with 
metallic coating and information needed regarding 
the best painting schemes for this purpose. will 
seen from Figure three types metallic coat- 
ings are under test—aluminum, “terne” 
alloy), and These coatings were applied either 
hot-dipping spraying, or, the case zine, 
both processes. Five different methods surface 
preparation for ordinary steel were also introduced. 
making the total number surface preparations 
tested fourteen. all these five different 
priming paints, selected from the tests, 
were applied. Exposure was begun April 1948. 

The fourth experimental program, also begun 
April 1948, devoted systematic study paints 
based coal tar pitches and natural petro- 
leum bitumens. indicated Figure paints 
were prepared, including and 
bitumen paints the solvent type, bitumen paints 
blended with drying oils and pigmented 
minous paints. the last case mixture barium 
chromate, witherite and tale was used for the 
ing coat and the finishing coat was pigmented with 
aluminum the leafing type. 
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14. Investigations Joint Technical Panel N/P2— 
Anti-Corrosive Compositions. 


The yearly work the Marine Corrosion Sub- 
Committee the formulation 
compositions for ships’ hulls and underwater use, 
has formed the subject paper the Oil and Color 
Chemists Association and unnecessary re- 
the details may recalled that, 
result systematic studies various combina- 
tions pigments and media, the authors were 
able advance some anti-corrosive formulations 
which are capable good general level prac- 
tical performance. One these, anti-corrosive com- 
position No. 173, has been adopted the Admiralty 
standard bottom paint for new 
another, anti-corrosive composition No. 185, being 
ysed with satisfaction the Merchant Navy, and 
particular, has been applied the bottoms the 
“Queen Mary” and the “Queen Elizabeth.” 


Both paints are modified phenol-formalde- 
hyde/linseed stand oil medium; they differ that 
173 pigmented with basic lead sulphite, white 
lead, Larne and barytes; whereas, No. 185, 
aluminum takes the place white lead. 

The presence aluminum No. 185 gives this 
composition advantages, notably, 
and can stability. The first tests under- 
taken Joint Technical Panel N/P2 were, there- 
fore, designed ascertain whether further im- 
provement performance could achieved 
blending both study 
was made, which the two basis pigmentations 
were combined, shown Figure Moreover, 
the opportunity was taken varying the medium. 
anti-corrosive composition, 655, pigmented 
with basic lead sulphite, aluminum, Larne red and 
barytes the same way No. 185, but which 
mixture equal parts linseed stand oil and tung 
oil was used for the preparation the medium in- 
stead linseed stand oil alone, gave even better per- 
formance than anti-corrosive composition 185 
itself, 

may added, without going into detail, that 
the performance these anti-corrosive compositions 
liners placed the sub-committee’s disposal through 
the courtesy shipping companies. 

The most recent research Joint Technical Panel 
N/P2, begun September 1951, concerned with 
maintenance repainting. far the greater quantity 
paint applied ship’s hull throughout her life 
used for maintenance and put dry dock. 
The question, therefore, arises how the anti- 
corrosive compositions developed .by the sub-com- 
mittee behave when overpainted with the quicker 
drying paints that have used dry dock. 
answer it, steel specimens have been painted with 
anti-corrosive compositions Nos. 173 and and 
from raft Caernarvon. There they will 
repainted six monthly intervals with each 


" pure red” is an iron oxide pigment obtained from a bauxite residue 
rts special treatment. It was formerly known as ‘“‘Burntisland red,” 
e name which appears in Figure 4 and Table IV. 


WORK PROTECTIVE COATINGS 


PITCHES 


COAL TAR PITCHES 

HiGH-AROMATIC HARD 

HICH -AROMATIC = MEDIUM SOFT 

LOW - AROMATIC =HARD 

{OW - AROMATIC SOFT 
WATER CAS PITCHES 

USED ALONE OR MIXED WITH 


MEOIUM SOFT 
MEDIUM SOFT (MIXED WITH 
CILSONITE OR RAFAELITE 1) 
BLOWN BITUMENS 
HARD 
MEDIUM 


DRYING OILS 
DEHYDRATED CASTOR 
LINSEED 

TUNG , RAW 

TUNG LINSEED STANO Ol 1:3 
EACH IN 3 PROPORTIONS, VIZ 
OL: BITUMEN 1,12 OR 14 


EACH OF THE COAL TAR PITCHES 


TAR PAINTS (A) 
18 


FLUXES 
| ANTHRACENE Olt 


BITUMINOUS PAINTS (B) 
i2 


SOLVENTS 

NAPHTHA 

HEAVY TAR Ott WHITE SPIRIT 

LLUNSEED_OIL 

PIGMENTED BITUMINOUS PAINTS (D) 
12 

DERIVED FROM 6 SELECTED BITUMINOUS PAINTS (B)OR(C) 


PIGMENTATION 


PRIMING COAT 
BARIUM CHROMATE 
WITHERITE & TALC 


ALUMINIUM LEAFING TYPE 


Figure 7—Schedule fourth test series. Joint Technical 


{LARNE RED 3 
BARYTFy 2 


100% A 


|BASIC LEAD SULPHATE 2 50% B 


A BASIC LEAD SULPHATE 
LEAD 


ALUMIN'UM 


Figure 8—Research anti-corrosive compositions. Joint Technical Panel 
N/P2. This diagram shows the proportions volume the pigment 
mixture. Points and correspond a/c compositions No. 173 and 
185, respectively; and the essential pigments these paints and 
the extender. Twenty-three compositions were made shown 
each two media: modified phenolformaldehyde/stand oil. 
coumarone/stand oil. Pigment mixtures and were also bound 
with five other media. 


TABLE Comparative Resistance Zinc and Iron 
Atmospheric Corrosion 


Annual | 

| Corrosion | 

Number Rate Mils 

of Per Year | 

Exposure Type of Obser- - 

Station | Atmosphere vations | Iron | Zinc | Ratio* 

Apapa, Nigeria....| Tropical | 15 1.12 0.049 | 23 
| Marine | 8 3.07 | 0.134 | 23 
Congella, S. Africa.| Marine-industrial 16 446 | 0.199 | 22 
| Industrial 6.94 0.276 | 25 
Llanwrtyd Wells...| Rural 19 2.51 | 0.118 21 
Sheffield.......... | Industrial | 17 5.41 | 0.630 8.6 
Dove Holes Tunnel) Railway Tunnel 6 | 3.38 3.02 | je 


in certain industrial atmospheres, e.g. Sheffield. Moreover, as is 
shown by the results for the Dove Holes Tunnel, zine is practically 
as corrodible as iron when enclosed in humid spaces heavily polluted 
with sulfur gases. 


four different anti-corrosive compositions formu- 
lated resemble the quick drying types anti- 
corrosive composition used for maintenance dry 


dock. 


Protection Means Metallic Coatings 
2.1. General. 


Many non-ferrous metals are more resistant 


PETROLEUM BITUMENS NATURAL BITUMEN 
HARO 
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COATING WEIGHT O3/SOFT 
2 3 


oO 


o 


PROCESS 
CEMENTATION 

ELECTRO - DEPOSITION 
HOT- DIPPING 

SPRAYING , MOLTEN METAL 
SPRAYING , POWDER 
SPRAYING, WIRE 


DURATION OF PROTECTION AT SHEFFIELD. YEARS — 


~ 


COATING THICKNESS (APFROX) MILS 


Figure thickness the protective efficiency zinc coatings. 


corrosion than iron. For example, the open atmos- 
phere, zinc roughly times less corrodible than 
steel, demonstrated the experimental results 
shown Table not surprising, therefore, 
that coatings non-ferrous metals are widely used 
for the protection iron and steel. The use tin 
for this purpose, tinplate galvanizing, 
goes back medieval times. Until recently, how- 
ever, the tendency was use such metallic coatings 
for special purposes relatively small articles, such 
cans buckets and their employment for struc- 
tural steel was uncommon. Within the last twenty 
years, there has been decided change attitude 
and becoming common practice use metallic 
coatings important steel structures. This change 
has been rendered possible developments the 
methods applying coatings steel. Whereas 
galvanizing and electrodeposition are necessity 
limited articles that can immersed 
processing baths, the introduction metal spraying 
has rendered possible apply metallic coating 
the largest objects. Moreover, during the last half 
century, the introduction alternative coating 
metals, notably aluminum, has greatly enlarged 
the possibilities this method protecting steel. 


2.2. First Series Tests (1940) 

explore the value protective metallic coat- 
ings for heavy the Protective 
Coatings Sub-Committee began 
vestigation 1940, which coatings seven 
different metals alloys were applied variety 
processes heavy mild steel Three coat- 
ing thicknesses were tested rule and the coated 


TABLE Vi. Schedule Tests Protective Metallic Coatings— 


Coating Metal Process Exposure Stations 
Aluminum Cementation Atmospheric: 
Cadmium Electrodeposition | Calshot 

82/18 Cadmium-Zince | Hot-dipping Llanwrtyd Wells 
Alloy | 

Lead Spraying, molten metal) Sheffield 

88/12 Lead-Tin Alloy Spraying, powder Apapa, Nigeria : 

Tin Spraying, wire Congella, S. Africa 


Marine: 
Gosport and Emsworth 


Coating Thickness: 1, 3 or 5 mils (nominal) 
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specimens were exposed several typical atmos 

pheres. few tests were also made 
the sea. 


will seen that the seven coating metals 
aluminum, zinc, cadmium, tin, lead, 
alloy and lead-tin alloy. Where applicable the 
particular metal, the coating was applied each 
the following processes: hot-dipping, cementation 
electrode-position, spraying the molten metal 
pistol, spraying the powder pistol, and Spraying 
the wire pistol. 


The results tests the sea are briefly tha 
gave better protection than aluminum. 
coating five mils thick oz. per sq. ft.) had 
life about six years. 


The atmospheric tests are still progress, 
several the coatings have not yet failed. The main 
observations made far are: 


The duration protection yielded zine 
ings was roughly proportional 
ness and the process application played, 
most, secondary part. This evident from the 
results shown Figure which relate 
industrial atmosphere Sheffield. 


Sprayed aluminum coatings applied the wire 
pistol the molten metal pistol gave good pro- 
tection. coating 0.8 per sq. ft. 
minum (3.6 mils thick) should have effective 
life five years Sheffield. Approximately the 
same coating thickness, 2.9 mils (1.7 oz. per 
ft.) zinc needed give the same life. 


Lead coatings gave good results Sheffield but 
they failed relatively rapidly 
atmospheres Llanwrtyd Wells and Calshot 
This difference behavior due the forma- 
tion protective film, presumably basic lead 
sulfite, the highly polluted 


With regard the first these conclusions, 
should added that the British Non-Ferrous Metals 
Research Association has 
evidence that the protective value coating 
enhanced when contains alloy 
For practical purposes, this means that for 
equal thickness coatings applied hot-dipping 
cementation, which contain iron-zine alloy 
should prove superior zine coatings applied 
electrodeposition spraying, which consist 
tially unalloyed zinc. resolve the conflict 
between the two series experiments, the 
tive Coatings (Corrosion) Sub-Committee 
undertaken, collaboration with the British 
Ferrous Metals Research further 
series exposure tests specimens with coatings 
which variations the alloy content 
the coating from nil upwards have been introduce? 
deliberately suitable heat treatments. These test 
were begun 1948 and conclusions have 
emerged from them. 
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Sprayed aluminum coatings seem par- 
value humid and polluted atmospheres 
where zinc coatings are often limited application, 
the deliquescence the corrosion 
product. This difference illustrated the photo- 
graphs shown Figure some small metal 
coated specimens which were subjected tests 
the Post Office Research Station accelerated 
corrosion cabinet polluted with the combustion 
products coal gas artificially enriched with sulfur. 


Second Series Tests (1951). 
The second series tests metallic coatings 
was undertaken with two objects view: 


was desirable repeat tests sprayed 
aluminum coatings applied the powder 
pistol. These had given disappointing re- 
sults the first series tests but was 
found that the coating metal contained 
appreciable quantity copper, which may 
have accounted for 
protective properties. 


opportunity was taken include 
several coating metals processes that 
had been developed since the first tests 
were planned 1939. particular, alloys 
zinc and aluminum aluminum and 
magnesium were used coating metals. 
This was done study whether vari- 
ations the potential difference between 
the coating metal and the bare steel 
would affect the degree electrochemical 
protection afforded breaks the coat- 


ing. 


schedule these tests given Table VII. 
hoped that interim account this investi- 
gation, together with report the results the 
first series tests metallic coatings, covering 
the first ten years’ exposure, will published 
the course the next year. 


Protection Miscellaneous Coatings 


The Protective Coatings (Corrosion) Sub-Com- 
mittee has also undertaken limited amount 
work protective coatings other than paints 
non-ferrous These have shown vitreous 
enamel particular value. This material 
practically inert and has good resistance com- 
bination highly corrosive atmospheres with mod- 


TABLE Schedule Tests Protective Metallic Coatings— 
Second Series 


Coating Metal Notes and Objects of Tests 


| Used in 3 grades of purity: 99.0, 99.5 and 99.9 
: | percent Al. 
Aluminum-Copper Alloys... .| With 0.5 and 2.5 percent Cu. 


To study the effect of the purity of the coating 


Aluminum-Magnesium Alloys | With 5 and 15 percent mg. 
Aluminum-Silicon Alloy With 5 percent Si. Also applied by hot-dipping 
Aluminum-Zine Alloys..... With 5, 15, 85 and 95 percent Zn. 
Heat-treated electrodeposits 
(The ‘‘Corronizing” process) 
With 22 percent Zn. Also electrodeposited. 


To assess and compare the protective value of 
these coatings including aluminum. 


Note. Most of the coatings were applied by spraying both with the 
powder and the wire pistol to a standard thickness of 3 mils (0.003 in.) 


WORK PROTECTIVE COATINGS SUB-COM MITTEE 


ue 


Figure 10—Laboratory test specimens after 192 days’ exposure. (Post 

Office Research Station.) Top row: Sprayed aluminum, mils thick. 

Bottom row: Hot-dipped zinc, mils thick. The right hand specimen 

each pair also received single coat stoving paint C.S. 2219. The 

test consists essentially exposure water spray atmosphere 
containing ppm sulfur dioxide. 


erately high temperatures. Unfortunately, the use- 
fulness vitreous enamel limited the prac- 
ticability applying the article, because, apart 
from the difficulty dealing with heavy sections, 
the coating has fused temperature 
about 900 degrees The heating introduces com- 
plications such distortion and changes the me- 
chanical properties the steel itself. Moreover, 
liability damage chipping disadvantage, 
although, this has been greatly reduced the in- 
troduction the modern thinner enamels. 
Liability damage also the main drawback 
such coatings asbestos-cement, bitumen mas- 
tics. Difficulties ensuring adhesion and complete 
water tightness militate against purely enveloping 
coatings polythene sheet and the like. Where 
these difficulties can overcome, such coatings are 
undoubtedly value for particular applications, 


Conclusions 
Great strides are being made the development 
and application protective coatings for iron and 
steel, and may fairly claimed that the work 
the Protective Coatings (Corrosion) Sub-Committee 
has served, and will continue serve, valuable 
purpose investigating such coatings and mak- 
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ing impartial assessment their relative values. 
would seem that further research desirable 
the following directions: 


1.Surface Preparation Metallic Coatings for 
Painting. The old difficulty securing good ad- 
hesion paint newly galvanized sheet well 
known. Similar difficulties arise when painting 
over non-ferrous metal surfaces and often 
usual overcome these using chemical sur- 
face treatment. There need for systematic in- 
vestigation these chemical surface treatments 
and also the formulation the most suitable 
protective paints for application metallic coat- 
ings. 


Blistering Paint Films. The blistering paint 
films, more particularly ships’ bottom composi- 
tions still imperfectly understood despite notable 
work members the Association and others. 
There room for consistent and systematic re- 
search this field. 


Phosphate Coatings. Many factors still need clari- 
fication relating the use phosphate coatings, 
particularly when phosphating processes are ap- 
plied structural steel. Reliable specifications and 
performance tests would particular value. 


Plastic Coatings. Subject the comments about 
adhesion and damage made the previous sec- 
tion, there clearly considerable future for en- 
veloping protective coatings plastic material 
applied spraying other means. The produc- 
tion coatings this type involves 
both development and testing. 


Finally, the authors would emphasize the neces- 
sity for adequate supervision protective processes 
industry. useless adopt the best and most 


modern protective processes unless they are 
under correct and well controlled operating 
tions. Phosphating processes especially can only 
fully effective carried out under rigid 
Moreover, emphasis should laid the 
that may result trying rush coating 
tion under tight production conditions. 
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Dezincification Spot Test 


PRANGE* 


EZINCIFICATION still frequent cause 
failure brass. Though inhibited Admiralty 
brass and Muntz metal may occasionally dezincify 
such severe services feed water deaerators, 
overwhelming majority the cases dezincified 
specimens are not inhibited. means identi- 
fying the materials especially subject dezincifica- 
tion, test solution was devised differentiate 
between the resistant and susceptible materials. 
The test solution used successfully since 1943 
the following: 


Glacial Acetic 


Water make 400 


The solution may used spot test medium. 


% Submitted for publication September 10, 1952. 
* Phillips Petroleum Co., Bartlesville, Okla. 


surface. alternate dip the tube other 
object the solution. room temperature, thirty 
second exposure enough give clear 
Uninhibited brass becomes coated 
copper deposit. Inhibited bras 
(arsenic, phosphorus, antimony) becomes 
with dark gray black film. Until one become 
thoroughly familiar with the test, 
use known samples for comparison. The test 
unequivocal indications when used clean 

the process checking this test, one 
reviewers found that percent cupric chloride 
tion worked just well the solution 
above. Because its simplicity, the percent 
chloride solution probably preferred.’ 


Reference 


Tracy, American Brass Company, 
private 
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Treatment Recirculated Cooling Water* 


RICE* 


OOLING WATER has been used industries 
for centuries and the problems corrosion and 
cooling water systems are far from new. 
The chemistry treating water prevent corro- 
and fouling has, until recently, kept pace with 
problems they arose. But, the last ten years 
and particularly the last five years, available 
knowledge cooling water treatment has lagged 
far behind demand. 

The need for new techniques 
vention partly result the recent vast increase 
the use recirculated cooling water systems. 
There are, the same time, high performance de- 
mands placed these systems. The decrease 
both the quantity and quality water available for 
cooling also contributes the need for new methods 
meagre supply, the gradual lowering ground water 
tables and the advent widespread use air-con- 
ditioning have all accelerated the use recirculat- 
ing cooling systems. 

The cost corrosion has increased phenomenally, 
not much because equipment repair 
placement, but because shutdown time units 
necessitated waterside corrosion 

One purpose this paper review detail 
the variables which affect the rate corrosion and 
fouling recirculated cooling water systems. 
further purpose describe the more common 
methods treatment used reduce the rate 
corrosion and fouling. Throughout this paper the 
use the words ‘recirculated cooling water systems’ 
means ‘oxygen saturated (or nearly saturated) re- 
circulated cooling water systems.’ This paper, there- 
fore, describes specifically cooling tower systems. 

The major variables which affect corrosion rates 
and which are common all recirculated cooling 
water systems are: the velocity, viscosity, dissolved 
solids concentration, temperature and the 
water the system. discussion these first 
helpful understanding the methods treatment. 


The Effect Velocity 
The first effect increasing velocity most na- 
tural waters increase the corrosion rate.’ Be- 
the 0.8 power the 
and cations the 


cause film coefficients vary 
the diffusion rates 
A paper presented at the Eighth 

of Corrosion Engineers, 


“Cyrus William Rice & Co., Inc., 


Conference, National 
Texas, March 10-14, 


Annual 
Galveston, 


Pittsburgh, Pa. 


Abstract 


comprehensive review the published work since 
1940 the treatment recirculated cooling water 
presented. The results indicate that the level 
knowledge concerning all the variables the treat- 
ment recirculated cooling water about the 
same the level knowledge that existed years 
ago the internal treatment boilers. For each 
the several popular methods treatment there can 
shown many instances both success and failure 
under apparently similar conditions. Considerable 
effort presently being expended, however, eval- 
uating the relative effect the variables involved and 
the next several years should see marked progress. 


metal surface are increased. very high veloc- 
ities are attained the corrosion rate again dimin- 
ished. This thought caused the oxygen 
polarization the cathodic areas. Because polarized 
cathodic areas are more noble 
cathodic areas, galvanic cell formed between 
adjacent areas low and high velocity. This ac- 
counts for instances, (in which the shell and tube 
are constructed steel) serious pitting the 
tube ends and the water box, but not the tube 
itself. High velocity can have just the reverse effect, 
however. Whenever inhibition corrosion results 
from formation deposit the anodic areas, the 
action high water velocities remove this de- 
posit. Corrosion proceeds rapidly these unpro- 
tected points. The efficiency anodic inhibitors, 
which function altering the electron configuration 
the surface metal atoms increased increased 
velocity. The increased velocity reduces corrosion 
rate both removing undesirable deposition prod- 
ucts which reduce the access the inhibitor the 
metal surface and increasing the film coefficient 
the inhibitor, allowing higher diffusion rates. 


Effect Viscosity 

The usually conceived viscosity the media 
cooling system the viscosity the solution body. 
Actually, the viscosity the interface that 
importance. This viscosity can greatly different 
from that the main body solution. The effect 
viscosity decrease the diffusion 
the ions the interface. Since the re- 
duced diffusion coefficient reduces the overall trans- 
fer rate ions taking part the electrode reaction, 
will reduce the corrosion rate. Strongly surface 
active materials, therefore, that also 
cosity, can decrease the rate materially. The 
action certain colloidal silicates reducing cor- 
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rosion can attributed just such mechanism. 
most effective, the action should cathodic 
nature. Crystalloidal silica, the other hand, has 
anodic action forming insoluble iron silicate 
the anodic Long chain organic com- 
pounds containing highly polar group one end 
have the action blanketing the metal surface with 
dense and thus they decrease corrosion 
rate decreasing the diffusion rate ions the 
surface. 
Effect Dissolved Solids 

The effect increasing the dissolved solids in- 
creasing the ionic strength generally two-fold: 
first, increasing dissolved solids 
the solubility low solubility compounds; calcium 
carbonate, calcium phosphate, etc. For calcium 
particular, the increases 0.1 unit per each 10- 
fold increase dissolved solids concentration; sec- 
ond, dilute solutions increasing dissolved solids 
decreases slightly the diffusion coefficients the 
The overall effect, however, increase the 
rate corrosion wherever the rate corrosion 
tected anodic inhibitors, increasing dissolved 
solids does not increase corrosion This 
true unless the dissolved solids increase caused 
accompanied increased chloride concen- 
Chloride ions increase the corrosion rate 
destroying passivity. Uhlig and Mears conclude 
that they this either preferential diffusion 
through the deposited film, preferential adsorp- 
tion favored areas, causing alteration the elec- 
tron configuration the surface metal atoms with 
resultant decreased passivity. the corrosion con- 
trolled cathodic inhibition, increasing chloride 
constant ionic strength has little effect. 


The Effect Temperatures 

The overall effect increasing temperature 
such complex chemical systems are being dealt 
with impossible predict advance, without 
knowing which the various mechanisms involved 
controlling the corrosion rate. There are six basic 
controlling factors that increasing temperature affects 
separately: 


increases the diffusion coefficient 

changes the potentials the electrodes; 

changes the solubility the various com- 

increases the activity the ions; 

increases the chemical reaction rates; 

changes the chemical equilibria. 


For most under consideration, however, 


only the first three are important. 


systems 


The diffusion coefficient, which will increase about 
per cent per degree Centigrade increase 

The electrode potential, which for iron dilute 
solution will increase about millivolt per degree 
increase 

The solubility the compounds, the deposition 
which controlling the corrosion rate. 
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interfacial film that major importance. 
temperature the film heat transfer surfaces 
high transfer rates can very markedly 
from the temperature the main body solution 


The Effect 


bilities all the low solubility compounds 
directly affects the corrosion rates, because, 
lowered, the need for oxygen cathodic depolar- 
izer decreases and hydrogen can become 
directly. Therefore, necessary that the 
controlled precisely. 

Controlling and dissolved solids alone can 
used reduce the corrosion rate without the addi- 
tion any further chemicals the system, 


Micro-Organisms 


Micro-organisms have different effect the 
rosion rate from the system variables described 
above. Their presence absence from systems has 
great effect the treatment required, however 
Microbiological fouling metal surfaces 
flows and serves binder for 
adherent suspended matter. also prevents the 
fusion oxygen the surface and 
motes corrosion, When anodic inhibitors are being 
used, the fouling prevents their adsorption. 
tion, the fouling often affords the oxygen barrier 
necessary for the formation colonies anaerobic 
micro-organisms underneath it, next the metal 
surface. The sulfate reducing bacteria are probably 
the most important the anaerobic micro-organisms 
commonly found water systems. cooling tower 
recirculating systems are oxygen-saturated, these 
bacteria are found only under deposits other 
ing, where essentially anaerobic conditions exist.” 
They accelerate the corrosion process anodic areas 
through the products their metabolic action. 

important species micro-organism found 
water systems that the iron bacterium. These 
bacteria require aerobic conditions 
can exist throughout the systems discussed. They re- 
quire ferrous iron for their metabolic process, 
dizing ferric iron and forming 
tubercle. Their action promoting corrosion the 
action this tubercle preventing the diffusion 
oxygen protective inhibitor the metal surface 
Colonies anaerobic sulfate reducing bacteria have 
been found form within these tubercles. 

The control these micro-organisms can ac- 
complished feeding chlorine the recirculating 
The usual practice either feed the 
chlorine every other day ppm. residual 
the system feed chlorine continuously 
maintain 0.3-0.5 ppm. With 
feed, heavy feed higher residual 1.0-20 
ppm used every days. Failure maintain 
chlorine residual for several days can result the 
formation anaerobic bacteria colonies under de- 
posits the system. Re-establishment chlorine 
residual does not necessarily kill all these colonies 
because the chlorine cannot always diffuse through 
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the deposit. Control these micro-organisms can 
accomplished also feeding certain quarternary 


chlorinated phenols, bromines, potassium 


ines 
16, 


permanganate, dyes. 


Many methods treatment have been used 
prevent corrosion recirculated cooling water. 
There are now seven popular methods chemical 
treatment. Each method depends control both 
and dissolved solids, addition the specific 


chemical addition. 


Control, Dissolved Solids Control 


and dissolved solids concentration 
established accomplish either one two dif- 
ferent methods corrosion control: 


1.To deposit thin dense adherent film calcium 
carbonate over all surfaces, particularly the cath- 


odes. 


2.To deposit thin dense adherent film ferrous- 
ferric oxide the anodes. 


Method (1) most popularly known ‘controlled 
deposition,’ using Langelier’s Saturation 
This method has been use for many years and, 
while highly successful sometimes, often fails 
completely. Basically, requires establishment 
certain conditions which the solution saturated 
with calcium carbonate the temperatures the 
interfacial film. Most failures can attributed 
porous films excessive scale formation. 


Multiple-pass heat exchangers that operate with 
product side temperatures 400 600 degrees 
and with outlet water temperatures 180 190 
degrees are the most difficult protect. When 
control the system based the temperature 
intermediate pass, heavy corrosion can result 
the first pass, with heavy depositions the last 
pass. Caution should used the application this 
method corrosion control any system which 
the inlet and outlet water temperatures cause varia- 
tion the saturation index over 0.5 units. 


Powell, Bacon and furnish very detailed 
summary, based the study number 
ures the method. 


The second method above, the deposition 
adherent, dense, iron oxide film, should very 
simple and effective treatment, where the make-up 
the system either externally softened 
low hardness. There are, however, prob- 
ably equal numbers successes and failures for this 
type treatment insofar corrosion prevention 
Because this type protection relies en- 
the formation relatively impermeable 
mixed iron oxide film, the very variable character 
such film makes prediction results advance 
almost impossible. Insufficient chlorination for even 
period, mentioned previously, will permit 
begin under the layer iron oxide covering the 
anodes. High chloride ion concentration can accel- 


corrosion and pitting points penetration 
the Various organic materials solution, 
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such tannins, hydrocarbonates, slimes, can 
cause the deposit porous places, which spots 
are then subject intense attack. indicated, 
however, that the make-up water externally 
treated give hardness less than 12.0 ppm, turbid- 
ity less than ppm and the system maintained 
with free chlorine residual ppm, chloride ion 
less than 150 ppm, the number concentrations 
about to7 and 7.5-8.0, corrosion can controlled. 


Silicates 


The addition silicates for corrosion control has 
had wide use, nevertheless, the results are unpre- 
dictable. indicates that the mechanism af- 
fording the protection under anodic control and 
that this control achieved the formation 
dense, adherent film deposited ferrous silicate. 
Lately, the theory advanced has been that the pro- 
tection rather gelatinous film mixed fer- 
rous oxide and colloidal silica. Again, protection 
dependent the relative density the film. This 
type corrosion inhibition subject the same 
difficulties that plague iron oxide films, extran- 
eous foreign matter, organics, bacteria, etc. that pro- 
duce relatively porous film, this method there 
the added difficulty keeping the film uni- 
form thickness and preventing excessive deposi- 
tion areas closest the point application 
the treatment. heavy deposits are formed the 
high temperatur ezones, they are extremely hard and 
are difficult remove. The actual form silica 
solution apparently has marked effect the suc- 
cess failure this type treatment. Until the 
exact form required known the method obtain- 
ing and the method analyzing for it, the use 
silicates will continue trial and error, 
though still very attractive means treatment 
from cost standpoint. 

should mentioned here that many instances 
apparently successful straight control occur 
where makeup waters are high natural silicas and 
quite possible that the particular form which 
this silica exists affording the observed successful 


Chromates 


Chromates have been widely used and widely in- 
vestigated means corrosion control. Two 
theories are currently presented its action 
preventing corrosion. The more widely held one 
the Generalized Film Theory, where the formation 
the anodes thin, dense, adherent deposit 
mixed ferric and chromic oxide produces 

The other theory proposed the Electron Con- 
figuration Theory, wherein the chromate ions form 
adsorbed layer the iron anodes. The chromate 
film shares electrons from surface iron atoms, satis- 
fies secondary valance forces, but does not disrupt 
the metal This action renders the surface 
atoms iron less active. The general practice has 
been maintain 500 1000 ppm chromate 
period ten days month, after which the con- 
centration dropped 200 300 ppm and not less 
than 100 The ranges from 7.5 9.5 and 
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usually between 7.5 8.5. While this method has 
been very successful controlling corrosion, has 
several disadvantages. The cost treatment for 
large towers, such 35,000 gallons per minute cir- 
culating rate, can $35.00 $50.00 per day when 
using chromates. The nuisance value high, par- 
ticularly congested areas, where spray under un- 
usual wind conditions can cause shorting trans- 
former banks, damage cars, clothes, etc. sys- 
tems using high hardness water for make-up, the 
formation calcium carbonate deposits trouble- 
some high temperature areas because the rela- 
tively high the system. Wherever there 
process leakage materials containing oxidizable 
sulfurs, such and mercaptans, the chromate 
reduced trivalent chromium, which form 
has value inhibitor. often happens 
oil refinery operation and certain textile and rayon 
operations there are process leaks that cannot 
repaired promptly would necessitate expensive 
shutdowns, the problem high chromate consump- 
tion and/or increased corrosion should always 
has the disadvantage that, when applied con- 
centrations less than 100 ppm, can cause severe 
pitting and tuberculation points the system 
low velocity relative inaccessibility. 


Polyphosphates 


Polyphosphates have several advantages 
hibitors: passivates adsorption; does not form 
objectionable precipitates with the cations the 
system; prevents the precipitation calcium car- 
bonate the threshold effect economical use, 
requiring ppm after the initial protection 
has been established. few strong disadvantages, 
however, have outweighed its advantages for most 
recirculated cooling water systems. has been found 
unpredictable inhibitor. The protection 
affords above 180 degree not Also, 
systems operating the range 7.0-8.0, the 
orthophosphate that results from the reversion the 
polyphosphate causes the precipitation calcium 
phosphate the higher temperature areas. 
presents the objection that polyphosphate depends 
greatly appreciable rate flow for its anti- 
corrosive action that impractical use effec- 
tively many Another drawback the 
difficulty analyzing for polyphosphate. The pres- 
ent practice usually analyze for orthophosphate 
and from estimate the polyphosphate, using 
fixed rate poly ortho. The use polyphosphate, 
however, has worked well recirculated cooling 
water systems medium temperature range where- 
the make-up water low hardness 
ity. These cases permit the maintenance slightly 
negative Langelier index with the usually the 
range 7.0 7.5, that depositions both cal- 
cium carbonate and calcium phosphate the higher 
temperature zones can prevented. 

Lately, has pointed out that very satis- 
factory results have been achieved using polyphos- 


system containing approximately 150 ppm hard- 
ness, 103 ppm chlorides. 


Chromates-Polyphosphates 


Since one the difficulties the use 
chromates, with its associated 
been deposition calcium carbonate higher 
perature zones, polyphosphates have been added 
such systems for some The chromate 
ried concentration 300 500 PPM and 
pected furnish the corrosion protection, 
furnish protection against the deposition 
cium carbonate. The method still produces many 
satisfactory conditions, one which the severe 


action produced inaccessible areas areas 


low flow, addition, the range used, there 
causing undesirable deposition calcium phosphate 
the high temperature zones. 


considerable work Cambridge University with the 
use low concentrations orthophosphate and 
chromate, also orthophosphate His 
conclusions confirmed his original theory that 
points low inhibitor concentration, 
membrane forms which further prevents the access 
inhibitor these points. The low concentration 
phosphate apparently causes membranous pre- 
cipitate ferrous phosphate form some dis- 
tance from the metal surface instead the sur- 
face itself. Palmer further found that with 
agents, such persulphate chromate, the pitting 
could greatly reduced and the nature the de- 
posit the anodes changed from one having 
latinous appearance one with granular 
ance. This would correspond with the formation 
ferric phosphate, crystalline non-membranous body 


similar process would occur with chromates 
low concentration, ppm thereabouts, 
that this case insufficient chromates would reach 
the surface both oxidize all the iron going into 
solution and adsorb and passivate the anodic 
areas. Subsequent work Kahler 
showed that orthophosphate chromate mixtures 
not give complete protection 
chromate mixtures but better protection than 
mate alone the same concentration. They als 
showed the polyphosphate alone produced extremely 
vicious pitting and penetration much greater 
much deeper than chromates alone. 


The increased corrosion rate resulting because 
cess the inhibitor the anodic areas 
indicates the mechanism passivation more 
agreement with the electron 
than the generalized film theory passivity. als 
helps explain why polyphosphates generally have 
shown much more protection areas high 
locity. Action the polyphosphate when used 
the chromate apparently two-fold. partial 
version orthophosphate furnishes precipitatin: 
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for the ferric ion formed (orthophosphate only 
can added for this part the action), and acts 
chemical adsorption produce passivity while 
the chromate, this instance, can act both 
oxidizing agent and passivator, it’s primary action 

The foregoing suggests the possibility using 
less expensive oxidizing agent than either persul- 
phate chromate. One the least expensive oxi- 
dizing agents available chlorine and, fortunately, 
one that available most large recirculated 
systems. Chlorine also would have the ad- 
non-toxicity, availability, low nuisance 
and presenting waste disposal problem. 
The fact that chlorine and polyphosphate have al- 
ready been used without notable effect (the chlorine 
fed for slime algae control) would suggest 
first that more than just oxidizing agent, such 
chlorine, required. However, must borne 
mind that instances where cooling systems are 
chlorinated, the level chlorination quite low, 
usually residual ppm. Certain limited experi- 
ence indicates that the use chlorine residual 
ppm, together with the proper polyphosphate 
prevent the deposition calcium phosphate, suc- 
arresting corrosion. The correct selection 
the polyphosphate used would course 
depend the temperature, and hardness the 


system. 


Additional Methods 


There are many methods treatment addition 
the methods described here detail. The results 
the use organic chrome 
soluble and others have been published. 


Summary 


The effect several variables the corrosion 
rate iron recirculated cooling water systems has 
been presented. The order magnitude the effect 
each has been included was available. Several 
popular methods treatment reduce corrosion 
rates have been described. apparent from the 
conflicting published information the successes and 
failures the different methods treatment, that 
amount basic and applied research 
necessary the field cooling water chemistry. 
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DISCUSSION 


Questions Haase, Marquette University, 
Milwaukee, Wis.: 

Vernon has used sodium benzoate inhibitor. 

Can you give data this subject: correct 

that percent sodium benzoate must used? 

Have other oxidizing agents such permangan- 

ate been uséd instead chlorine? 


Sodium benzoate has been used inhibitor 
closed cooling systems very much greater con- 
centrations percent) than can considered for 
cooling tower operation. 

know instances where permanganate being 
used without notable success. The consumption 
high and the end product considerable sludge and 
deposits that are highly undesirable. indicated 
the presentation, persulfate has been used success- 
fully least laboratory scale. 


Question Ivy Parker, Plantation Pipe Line 
Co., Bremen, Ga.: 

Mr. Rice very good general picture 

the treatment recirculated water. has rec- 

ommended fairly heavy chlorine treatment. view 

present concern many cooling tower operators 
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with delignification wood, would like know 
Mr. Rice has specific information regarding 
effect various chlorine dosages 
redwood. 


have specific information the effect 
various chlorine dosages. The residual chlorine 
suggested, however, have been employed som 
few towers for several years without any 
effect. Alkaline chlorine solutions are recognized 
pulping media. However, the concentrations 
ployed such processes are far excess 
suggested this paper. you undoubtedly 
there are considerable differences opinion this 
time even the causes wood deterioration 
cooling towers (let alone the relative magnitude 
the effect each cause). 


Question Robert Lee, National Lead 
Titanium Division, South Amboy, J.: 


These questions are relative fresh cooling waters 
used evaporative, spray type coolers where 
relatively low liquid velocities are obtained over the 
outer surfaces. you have any experience which 
would afford comparison the inhibition efficacy 
ion concentration about 200 ppm too high 
low use polyphosphates inhibitor? 


ate, 200 ppm and much better inhibitor 
many instances prove this both laboratory 
field. While the exact limit chloride ion 
tion above which amount polyphosphate 
satisfactorily inhibit not known, concentration 
200 ppm not all excessive and certainly 
itself should not preclude the use 
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Corrosion Due Tuberculation Water 


MANSA* and WACLAW SZYBALSKI** 


The Effect Calgon the Potential Electrodes 
Differential Aeration Cells with Running Tap Water 


TIS THE PURPOSE this work show the 
manner which Calgon interferes with the 
mechanism which tuberculation occurs water 
pipes. Preliminary showed minute con- 
centrations Calgon definitely prevented rusting 
iron surface exposed laminar flow water. 
With Calgon absent, well defined rust patterns were 
produced. When plates were exposed tap water 
which increasing amounts Calgon were introduced 
formation the “lines” rust was gradually re- 
duced, and concentration about ppm rust 
did not form all. 

Preliminary short term experiments showed only 
that when Calgon was introduced the start the 
experiments rust formation was prevented. Further- 
more, Calgon added after rust had begun form did 
not remove the rust and only high concentrations 
(over 100 ppm) seemed inhibit further develop- 
ment rust streaks. Iron surfaces exposed water 
containing Calgon remained bright showing only 
some interference colors, indicating formation 
very thin protective layer. 

These facts and indications the literature? showed 
that the inhibitive effect Calgon results from ad- 
sorption the iron surface and that the material 
the class adsorption inhibitors.* 

However, the mechanism the inhibitive effect 
Calgon interesting, especially its effect the 
electrochemical potentials electrodes the differ- 
ential aeration cell (DA cell) with running tap water. 

There rather comprehensive about 
measurements the potentials corroding metals 
and the influence inhibitors these potentials. 
Measurement the potentials corroding metals 
has been made mostly either solutions with well 
defined, rather high concentrations the respective 
metallic ions strong acid, alkaline salt solu- 
many cases the potential measurements 
have been made with little regard the influence 
oxygen. Some potential measurements have been 
made also natural waters, but either rather 
short intervals without taking into account the 
the metallic surface into and 

Beginning with the experiments Chyzewski and 


Submitted for publication September 10, 
Seand., 4, 1275-1292 (1950). 

Mechanical Engineering Laboratory, Technical University Denmark, 
Copenhagen, Den, 


*Long Island Biological Assoc., Cold Spring Harbor, Long Island, N. Y. 


1952. Reprinted from 
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Abstract 


differential aeration cell designed approximate 
the conditions inside pipe with running tap water 
studied. Calgon decreases cathode potential 
adsorption, thereby inhibiting oxygen access the 
surface, while potential the anode 
cause Calgon interferes with anodic depletion 
the oxygen. Corrosion current decreases result 
these two effects and also because the increasing 
internal resistance the cell resulting from forma- 
tion layers Calgon and corrosion products 
with low electrical conductivity. Differential layers 
corrosion products areas greater water flow 


limit oxygen access and cause tuberculation and 
corrosion to cease, 
Tests with zinc-iron electrodes differential 


aeration cell indicate corrosion the zinc may fol- 
low the same pattern that iron. Calgon de- 
presses the difference potentials between anode 
and cathode the cell with iron electrodes and 
for the same reasons, After some weeks zinc becomes 
cathodic iron the cell where the surface 
exposed aerated water and the iron electrode 
stagnant water. Potential the zinc decreases 
rate flow water decreases. Aeration cells with 
iron and copper electrodes are discussed. 


5 


many measurements have been made the 
changes potential resulting from inhibitors. Much 
literature this field has been quoted Shih-Jen 
and But, far authors this 
article know, experiments have been made the 
influence the inhibitor the potentials the 
electrodes cell. Herzog and have 
studied the influence some inhibitors, but only 
the current generated cell. 

cells have been studied principally the form 
devised Evans.** The form cell that occurs 
naturally (as tubercles water pipes—Figure la) 
its laboratory modification (Figure 1b) have ap- 
parently not been used for laboratory study before 
their use Olsen and 

For the reasons given believed interesting 
study the influence inhibitors potentials 
anodes and cathodes cells form normally 
met tuberculation water pipes. these studies 
concentration oxygen the cathodic space will 
constant, because the water saturated with oxygen 
and flow constant, while oxygen concentration 
the anodic side will controlled automatically 
the corrosion process. this way the influence 


*Dr. F. L. LaQue kindly directed our. attention to two early papers of 
Adie”! and Viard,?? describing the differential aeration effect. 
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running walter 
well aerated membrane well aerated ~ 


membrane 
cathode i anode cathode 


short circuit 


staying water 


Figure 1—Schematic comparison the conditions (a) during pitting 
with tubercle formation and (b) laboratory model DA-cell (after 
Olsen and Szybalski). 
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Figure 2—DA-cells for experiments with running tap water. 


atmospheric oxygen eliminated and the arrange- 
ment makes possible testing natural waters directly 
from municipal supplies. Furthermore temperature 
and pressure the test water can controlled. 

order get well defined potential-time curves 
automatic multipoint instrument was used and 
potentials all cells were simultaneously tested 
against one standard calomel electrode while exposed 
water from 30-ton storage tank. 

determine the influence Calgon the potentials 
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least four cells was simultaneously 
two with Calgon and two without. 
bility the parallel experiment was within 1-5 
Equipment permitted extending the 
measurements particular cell some months 


Experimental 

Three types cells were tested: Cell 
laminar water flow and Cells and with turby- 
lent water flow (Figure 2). all cells the metal 
face was divided into two regions insulated from 
each other. Between the anode and cathode areas 
there was filter paper membrane (Schleicher 
No. 589-2) protect the anode from the direct water 
stream. Cell the membrane was attached with 
synthetic resin glue the insulation between the 
electrodes. Cells and III filter paper was fixed 
between parts and this way the cathodic 
face the metal was always washed violently with 
aerated water while the anodic space the water 
was stagnant and the anode had, consequently, limited 
supply oxygen. Oxygen available the anodic 
was quickly used by: 


Oxidation ferrous ions. 


Depolarization the micro-cathodic regions the 
anode (due the micro-cell structure the anodic 
surface 

Direct oxidation metallic iron. 


For Cell (dimensions shown millimeters 
Figure water flow 300 ml/min was used, 
which gave flow pattern over the main part the 
metal surface (Reynolds Re=100). The water 
flow was the same Cells and but because 
the design the flow pattern was turbulent, which could 
observed directly. Electrode material was steel 
with approximately 0.15-0.18 per cent 

order get even flow water over the 
whole metal surface Cell only the central portion 
the plate was used. The periphery was covered 
with highly water-resistant coating low electrical 
conductivity.* order get consistently even 
flow was necessary change later the 
ment from Cell III because the former the 
corners the aerated side between the plastic fabricated 
wall (c) and the metal plate, the water moved very 
slowly comparison that the central part the 
plate. Cell III the surface the cathode did not 
extend these dead corners. 


Another difference between Cells and III was 
that the central part (b, Cell III consisted 
plexiglas tube permitting the experimenter 
serve changes the cell during the experiment. The 
distance between the electrodes was reduced Cell 
III order get lower internal resistance and the 
symmetry the cell shape was sacrificed. all cells 
metal surfaces (excluding the anodic and cathodic 
areas) which might contact water and could influ- 
ence the potentials measured, were coated.* The 
trolytic connection between running water 
standard calomel electrode (saturated solution) 
was made saturated solution, the 
and solution being separated thick cellophane 


* Amercote No, 23. 
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overflow 


Calome! electrode 


potentiometer 


without Calgon 


Figure 4—The diagram water- 
connection arrangement for experi- 
ments with DA-cells. 


Figure 3—The diagram electric 
connections for automatic po- 


membrane. Air from the glass pipe had been sucked 
out with thin plastic pipe not damage 
the membrane. The insulation (Figure and the 
sisted linen-Bakelite laminate. 

First experiments were made continuously 
measuring currents between cathode and anode and 
only occasionally measurement against the refer- 
ence electrode. But was found soon would 
necessary and more convenient register the poten- 
tials automatically, multiple potentiometric re- 
corder* was used with the range scale extended 
1000 and registration frequency six times 
minute. Figure shows connection diagram. Poten- 
tials the anode and cathode could measured 
either when they were connected through 1000-ohm 
resistance when disconnected. several cells 
were used, connections between the calomel electrode 
and the respective cell cups (K—Figure were 
made with saturated KCl-agar bridges, rather thick 
and short possible because the resistance the 
potentiometric circuit could not exceed 10,000 ohms. 
This limitation the potentiometer was inconveni- 
ent. The diagram the arrangement the water 
connections and the feeding Calgon given 
Figure 

Analysis water used given Table 


Experimental Results 


Measurement the Corrosion Current and 
Internal Resistance the cell. 
Measurement was made with Cell using the 
“Electroflo” recording instrument. The scheme 


conneciions shown Figure reading and 


* Multipoint Potentiometric Recorder, Leeds & Northrup ‘“Speedomax.”” 


Figure 5—The diagram electric 
connections for automatic measure- 
ment the corrosion current and 
internal 


ohm 
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Figure 6—Time-corrosion current 

(i,ic), 

(R, R.) and time-Calgon concentra- 

tion (b) curves for DA-cells type 

with and without (i, 

addition Calgon. Rate water 
flow 300 


DC-resistance DA- 


cell. 


ternal resistance the cell could calculated. 
The cathode and anode were continuously connected 
through 1000-ohm resistance. The calculated in- 
ternal resistance the cell the beginning 
the experiments was the order 1000 ohms. 
Curves and (Figure show changes with time 
the cells’ internal resistance. Curves and show 
the corrosion current. seen that the Calgon 
added the very beginning the experiment when 
the iron surface bright, has very strong influ- 
ence the increase the internal resistance the 
cell and the decrease the corrosion current. 
obvious the decrease the corrosion current can- 
not explained only the basis the increase 
the resistance. The current not only decreases but 
also changes direction. That means Calgon must 
change the potentials the electrodes. The peaks 
and also indicate some changes potential. For 
this reason further experiments potentials only are 
measured, trying this basis explain the mecha- 
nism Calgon’s action. 

Curve its beginning, shows very characteristic 
sudden drops the points increased Calgon addi- 
tion. Curve shows continuous changes. After dis- 
continuing the addition Calgon the fifth day 
seen that its inhibitive effect fully reversible. 

The next addition Calgon 20-day-old cell 
shows the same changes were registered the 
beginning but much slower and smaller (the appar- 
ently steep slope and curves consequence 
the logarithmic time scale). Reversal the corro- 
sion current was not observed old cells. Curves 
and show also that without the addition Calgon 
there increase resistance and decrease 
the corrosion current the cell probably the result 
the formation compact layers the cathode 
has been shown the capacity and the and 
resistance measurement (Olsen and 

After finishing the experiment the cell was opened, 


TABLE 
18.3 — 18.8° H cr 81 — 93 ppm Fe** 0.01 — 0.03 ppm 


Dissolved Solids 
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Figure 7—Time-potential curves for the aerated (2, and 

(1, electrodes DA-cells type with (1, and without (3, 

addition Calgon. Electrodes connected through 1,000-ohm re- 
sistance (s) disconnected Rate water flow 300 


Figure 8—Time-potential and time-Calgon concentration curves for 

DA-cells type with (1, and without (3, addition Calgon. 

Aerated (2, and unaerated (1, electrodes connected through 

1,000-ohm resistance (s) disconnected (r). Rate water flow 
300 


300 


600 


! 


Figure 9—The effect various Calgon concentrations the potentials 

aerated (c) and non-aerated (a) electrode two-day-old DA- 

cell. Electrodes connected through 1,000-ohm resistance (2) dis- 
connected (1). Rate water flow 300 ml/min. 


the filter paper membrane removed and the anodic 
and cathodic surfaces examined. The anodic space 
under the membrane was filled with rust which could 
easily washed off with water stream. Underneath 
the iron surface appeared evenly corroded and 
dull metallic lustre. The cathodic surface outside the 
anode was covered almost completely with 
strongly adherent layer, but some places elevated 
rust paths appeared, which was possible remove 
washing and gently brushing. This uncovered 
underlying iron surface similar that under the 


Figure 10—The effect various Calgon concentrations the true 
potentials aerated (c) and non-aerated (a) electrode one. 
day (1) and six-day-old (2) DA-cell. The electrodes 
eight hours before each start the addition Calgon. Rate 
flow 300 


filter-paper membrane. These rust paths appeared 
places where there was slower stream water 
and consequently smaller aeration than the neigh- 
boring areas. This tubercle formation the cathodic 
surface certainly interfered with the reproducibility 
our experiments, but with this shape cell and 
with laminar water flow was impracticable get 
uniform water flow over the whole surface and, 
consequently, even aeration. For this reason, and be- 
cause when.using slow stream water potential 
differences are small between the anode and cathode, 
was decided change over cells another 
shape using turbulent water flow. 


The Measurement Potentials 


measuring potentials the electrodes there 
were two alternatives: 


The anode and cathode short-circuited through 
low resistance. The situation would then just 
the same natural “tubercle” but would 
possible independently measure true poten- 
tials the cathode and anode. 


The anode and cathode disconnected. was pos- 
sible then measure the true potentials inde- 
pendently, but the conditions such cell are 
different from those real tubercle. 


combination both was selected. During 
the time the experiment the electrodes were 
nected through 1000-ohm resistance and only from 
time time was the circuit opened that true 
tials against the calomel electrode were registered. 


Diagram (Figure shows the potential-time 
two cells type with water flow 300 
Electrodes both cells were connected through 
1000-ohm resistance (switch closed—Figure 
Curves and show the potential iron 
tact with water falling from about —200 
for aerated and to—405 for 
electrode (normal hydrogen-electrode scale) the 
course hours. The decrease after that time 
much slower. Potential difference between the 
and cathode rather pronounced from the first hours 
experiment. From curves 1s, (water with 
ppm. Calgon-product Albright and Wilson, 
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mingham) seen that the potential first falls 
slowly, then quickens finally reach level more 
negative than curves 3s, 4s. Moreover the latter 
half the first day the potential the aerated elec- 
trode was more negative than the unaerated one. 
That good agreement with the reversal the 
current the diagram Figure ex- 
periments with higher Calgon concentrations was 
possible get reversed and still greater potential 
and hold them for many days. 

Curves Ir, 2r, 3r, show the real potentials 
the electrodes which were registered means 
when opening the switch (Figure 
short time the points marked the diagram 
(Figure 7). The features shown curves 2s, 3s, 
are still more pronounced. 

The diagram Figure shows the continuous 
time-potential curves for two cells type with 
double electrodes (Figure A). Electrodes 
were connected through 1000-ohm resistance (curves 
and with Calgon and and without). In- 
ternal electrodes were not connected that they 
show their true potentials (curves Ir, with Calgon; 
without). can seen that cell type III 
shows much greater potential difference and more 
noble cathode due the turbulent flow water and 
consequently the greater aeration the cathodic 
surface. this low Calgon concentration was pos- 
sible find the potential difference reversed during 
the first hour the experiment only. The potential 
difference for cell run with Calgon-treated water 
smaller than for cell without Calgon. Adding in- 
creasing quantities Calgon causes very distinct 
decrease the cathode potential Reducing the 
quantity Calgon added results slow restoration 
the more noble potential. The influence the 
anode difficult discuss because the potentials 
the electrodes have not yet reached steady state. 


Influence Calgon two-day-old cells, where 
the cathode and anode have reached fairly stable 
balanced potentials, shown the diagram Figure 
and show the potentials the anode 
and cathode connected through 1000-ohm resistance 
type III. The upper curves and show 
true potentials parallel cell where electrodes have 
been disconnected eight hours before Calgon was 
added. Every increase the quantity Calgon 
decrease the cathode potential, but low 
concentrations Calgon show relatively greater 
The effect the anode slower and changes 
potential are the noble direction. That the 
why concentrations higher than ppm. the 
curves and not only cease move the nega- 
tive direction but also change the noble one. 

The diagram Figure shows the influence 
the age the cell the potential-time curves. 
both electrodes the Calgon-effected changes are 
slower with increasing age the cell. the anode, 
moreover, the changes are smaller, but not the 

The diagram Figure shows the influence 
changes water-flow velocity. When the flow 
water through the anodic space (the deaeration pipe 
under the filter-paper membrane (Figure 
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Figure 11—The effect the rate water flow the potentials 
aerated (dotted line) and non-aerated (solid line) electrode 
six-day-old cell. Explanations text. 
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Figure 12—Diagram the influence Calgon the corrosion due 
the action DA-cells. 
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Figure 13—Diagram the influence tubercle-forming (2) and non- 
corrosive (b) waters the corrosion due the action DA-cells. 


Y VY surtace electrocham. almost even or eve 


increased, (rate water flow through ml/min.) 
the potential the anode increased (A—B). Inter- 
ruption this percolation (the deaeration pipe 
closed) restores the original state but more slowly 
(B—C). Interruption the whole water flow through 
the cell causes the potentials the electrodes 
equalized (C—D). Returning the previous velocity 
the water flow ennobles the potential the ca- 
thode the former value increased 
water flow first has pronounced effect the in- 
creased cathodic potential and almost none the 
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anodic potential (D—E—F), but further increase 
the water velocity brings the cathodic potential 
constant value and only causes further increase 
the anodic potential reduction the 
water flow 300 ml/min. restores the first observed 
potentials (I—J). 


Conclusions 


Most striking feature observed all experiments 
was the great range different potentials shown 
iron. Ennoblement the iron potential referred 
the term passivation. The nature passivity 
still object controversy the literature (e.g., 
but for purposes these tests 
regarded result some factor which impedes 
the passage metal ions from the surface the 
crystal lattice the water solution. Oxygen adsorbed 
chemically bound reversible manner the 
metal surface stabilizes its lattice and diminishes the 
tendency the metal pass into solution, which 
means that the potential the metal becomes more 
noble. The passivity and ennoblement the iron 
potential* depend the saturation the metal 
surface with oxygen, but because the adsorption 
process reversible and because the oxygen con- 
sumed constantly the oxidation hydrogen and 
ferro-ions, constant supply oxygen the metal 
surface necessary. Covering the metal surface 
with porous layer impedes oxygen diffusion the 
true iron surface. Saturation the metal surface with 
oxygen decreases and consequently the potential 
shifted the base direction. This porous layer could 
microbiological character any other hydrody- 
namic barrier which diminishes the water velocity 
area and thereby decreases the oxygen transport 
the iron surface. But also the adsorption layer 
large molecules Calgon its complexes with other 
substances found natural waters, seems have 
the same depressing effect the potential iron 
because oxygen access hindered. But there 
fundamental difference between the action Calgon- 
layers and other hydrodynamic barriers. The situa- 
tion shown the following diagram (Figure 12). 
cathodic areas where water carrying oxygen and 
Calgon has easy access the iron surface, the Cal- 
gon adsorption layers develop rapidly 
quently not permit oxygen diffuse the true 
metal surface. this way instead getting 
easier oxygen access the true iron surface places 
greater water flow the oxygen access becomes 
more difficult and the electro-chemical potential de- 
creases. small concentrations Calgon its trans- 
port surfaces covered hydrodynamic barriers 
will very small great changes can ex- 
pected there. Consequently fresh iron surface, 
after the addition Calgon, there will great 
changes the potential the anodic areas (leaving 
out account the secondary influence Calgon due 


* The potential difference between two identical electrodes immersed, one 
in stagnant and the other in a running ‘“‘oxygen-free’’ water solution, has 
been called Motor-Electric Potential,4! but there are various opinions in 
the literature as to the nature of this effect.% Many authorities believe it 
could be referred to the action of the omnipresent oxygen. Apart from the 
nature of the motor-electric potential, its reported values are negligible 
in comparison with the fluctuation of potential observed in these experi- 
ments and caused by the differential aeration effect. 


the interference Calgon with the reaction the 
oxygen depletion) and the higher cathodic 
will decrease with resulting decrease 
difference and corrosion current. 


This reduced corrosion current causes decrease 
production ferro-ions the anode, permitting 
greater oxygen diffusion the anodic surface with 
resulting decrease potential difference and 
rosion current. That induces further reduction 
the production ferro-ions the anode, ete, 

This picture the influence Calgon very clear 
the case rather good differentiation the 
surface into regions with exposed clean 
surface and regions covered hydrodynamic bar. 
riers. Covering the metal surface with 
layers rather strong development tubercles 
changes the speed and effectivity the action Calgon, 


The reported peptization power cays. 
ing the solution and removal the tubercles must 
also taken into consideration, because means the 
removal the well developed hydrodynamic barriers 
and consequent equalization the aeration and the 
potentials the metal surface. 

This explanation the cathodic Calgon action 
can extended explain the tuberculation faculty 
natural waters. certain that aerated water 
running over iron surface will always, the be- 
ginning, cause formation differential aeration cells, 
because the velocity the water will change from 
point point owing the hydrodynamic properties 
the surface. this way the places where there 
higher rate water flow will have better access 
oxygen and more noble potential. Non-corrosive 
waters (Figure 13b) are able quickly form imper- 
vious layers areas where water velocity and con- 
sequently the aeration are greater, which diminishes 
the oxygen access and turns the potential the base 
direction the same places. places where water 
exchanged rapidly the non-corrosive water must 
have ability form strong protective layers oxy- 
gen access the true metal surface will more 
difficult than places with lower water flow. That 
will cause equalization even reversal the dif 
ference potentials between more and less washed 
areas, and consequently there will tubercula- 
tion. This cathodic formation protective 
must quick, before (owing the primary differ- 
ential aeration effect) well developed rust tubercles 
develop the anodic areas with consequent heavy 
decrease potential comparison with the rather 
small primary potential differences due metal 
face irregularities. 

Tubercle-forming water (Figure 13a) lacks ability 
form protective layers quickly areas primary 
better oxygen access. That means that 
anodic area the primary DA-cells resulting from 
uneven water flow, there is, borderline case, for- 
mation tubercles. This case not very 
because the ratio the cathodic the anodic areas 
then rather high and because there possibility 
anodic rust deposits, always extending beyond the 
anodic surfaces, will all join together, causing 
even, minimum oxygen access the whole 
More dangerous the case when the water 
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ability form protective layers. this case 
only few primarily stronger DA-cells will develop 
tubercles the anodic surfaces, but because the 
high ratio the cathodic the anodic surface the 
pitting can rather serious. 

Biological deposits are especially active causing 
tuberculation either interference with the cathodic 
formation the protective layers very quick 
establishment highly anaerobic conditions pri- 
marily anodic areas with such rapid decrease 
potential the slower cathodic decrease due forma- 
tion protective layer cannot equalize the poten- 
tials and stop the tubercle formation. The literature 
often shows that together with tuberculation 
growth iron bacteria has been 

The non-corrosive water must show not only the 
ability form protective layers, but this ability must 
also quick and energetic 
stronger where there higher rate water flow 
and primary oxygen access and weaker the other 
places. 

The nature the protective layers built natural 
waters and acting the same way Calgon will 
not discussed here. 

this theoretical basis some aspects the ex- 
periments described above can discussed. 


Decrease the cathodic potential caused the 
increase the Calgon concentration can seen 
Figures and 10, curves and 2c. shown 
that small additions Calgon one-day-old cell 
give more rapid changes, which can explained 
resulting from easier Calgon access the fresh iron 
surface. heavy and long-term addition Calgon 
shows greater effect the older cell. seems that 
the joint effect the cathodic covering the sur- 
face Calgon and natural protective layers gives 
better protection against oxygen access, but 
somewhat longer time necessary for the develop- 
ment such layers. 


the anode higher Calgon concentration has 
influence the potential opposite the influence 
the cathode. This influence more pronounced 
young than old cells, because old cells the 
diffusion Calgon through the membrane toward 
the anodic surface strongly impeded the de- 
velopment rust the whole anodic space. This 
ennoblement the anode potential the addition 
Calgon may explained two ways: 


Calgon has the same effect the potential 
oxygen, 


Calgon interferes with the process consuming 
the oxygen for the anodic oxidation processes. 


Explanation not very probable, because the 
substantially different Calgon action the cathode. 
Explanation sounds reasonable because the con- 
sumption oxygen the anodic space slows down 
stops, then the difference the oxygen concen- 
the anodic and the cathodic space will 
slowly equalized with consequent increase the 
anodic potential. The oxygen diffusing the anodic 
mostly used for oxidation ferro ferric 
oxidation hydrogen the cathodic sur- 
faces micro-corrosion cells due the uneven 
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structure the anodic metal surface and iii) direct 
oxidation metallic iron. has not been determined 
the auto-oxidation ferro ions retarded the 
presence Calgon. Nor can said Calgon in- 
terfers with the two other reactions. 

The curve the diagram Figure shows the 
corrosion current when Calgon added. The de- 
crease the current the result the decrease 
the potential difference and the increase the in- 
ternal resistance the cell due the formation 
the Calgon layer the metal surface (curve 
the outset the experiment was possible 
get reversal the current also the case low 
Calgon concentration, because the highly anaerobic 
conditions the anodic space have not yet been 
established. obvious that this reversal the 
current due the reversal potentials, which 
could seen Figures and between points 
and the hydrodynamic barrier between the 
anodic and cathodic surfaces less developed, and 
there smaller water stream (cell Figure 
then easier bring about the reversal poten- 
tials smaller addition Calgon than the 
better developed DA-cell (Cell III, Figure 3). 


Diagram Figure shows the great influence 
changes water flow (aeration) have the poten- 
tial DA-cell. seen that ennoblement the 
iron potential due the oxygen content water 
fully reversible. After the interruption the water 
flow, when oxygen will used oxidation 
processes, there almost equally base potential 
both electrodes (C—D). First the increase (D—E 
and afterwards the decrease the 
potential difference the increase water flow are 
good agreement with the phenomenon often re- 
ported the literature increase the corrosion 
rate and tuberculation with increasing rates flow 
some critical value, after which the corrosion de- 
creases (for instance, Hayn and 
apparently different results Speller 
and are discussed Russell, Chapell and 


Summary 


Influence Calgon the potentials the élec- 
trodes DA-cell with running tap water has been 
studied. Calgon decreases the potential the cathode 
the formation adsorption layer its sur- 
face, which inhibits the oxygen access the iron 
surface with consequent decrease its passivating 
action. The potential the anode rises because Cal- 
gon interferes with the anodic depletion oxygen. 
Both these effects cause the decrease the potential 
difference and corrosion current. The decrease the 
corrosion current also caused the increase the 
internal resistance the cell resulting from forma- 
tion protective layers low electrical conduc- 
tivity. The peptization power Calgon also must 
taken into consideration. 

attempt general theory tubercle-forming 
and non-corrosive waters based the property 
non-corrosive waters the differential formation 
protective layers the areas greater water flow, 
which decreases the oxygen access these primary 
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cathodic zones, equalizes the potentials and causes 
the corrosion and tuberculation cease. Some gen- 
eral aspects the DA-cell are discussed and the 
phenomenon critical corrosion rate with suc- 
cessive increase water flow explained. 


References 


1.J. Mansa Acta Chem. Scand, 1247 (1950). 

2.G. Hatch and Rice Eng. Chem., 37, 710, 
752 (1945); Committee Report, Amer. Wat. 
Works Assoc., 1807 (1942). 

3.U. Evans Metallic Corrosion, 
Protection. London 


lendar Proc. Roy. Soc. (a) 115, 349 (1927). 
Gatty and Spooner. The Electrode Po- 
tential Behaviour Corroding Metals Aqueous 
Solution. Oxford (1938). Gilber. Scient. 
22, 235 (1945). Guitton. Methodes Po- 
tentio-Metrique Corrosion des Al- 
liages Ferreux. Paris (1936). Muller. Korr. 
Met, 13, 144 (1937). 

Chyzewski and Evans. Trans. Electro- 
chem. Soc., 76, 215 (1939). 

Ch’iao Shih-Jen and Mann. Eng. Chem., 
39, 910 (1947). 


Herzog and Chaudron. Comptes rend., 192, 
837 (1931). 


Passivity and 


The Effect Calgon the Potential Zinc and Copper 
Electrodes Differential Aeration Cells with Running Tap Water 


the previous paper’ time-potential curves iron 
electrodes differential aeration cells (DA-cells) 
with running tap water were studied and general 
theory for the explanation the tuberculation prop- 
erties corrosive and non-corrosive waters was ad- 


vanced, 


domestic water supply systems galvanized, 
zinc coated, pipes are often used instead black iron 
pipes. Therefore was interesting study the elec- 


Figure curves for the aerated (1, and non-aerated 

(2, zine electrodes DA-cell type Electrodes connected (3, 

through 1,000-ohm resistance disconnected (1, 2). Rate water 
flow 300 


Figure 2—Time-potential curves for the aerated (1) and non-aerated 

(2) (galvanized) electrodes Electrodes con- 

nected B—C, D—E) through 1,000-ohm resistance dis- 
connected (A—B, C—D). Rate water flow 300 
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poten 
trochemical behavior and zinc coatings 
and zinc-iron DA-cells. 
The construction cells, electric and other equip-§ 
ment, has been described the previous Ing 
the experiments described below similar cells (type] vith 
were used except that the iron electrodes 
replaced zinc, zinc-coated copper electrodes 
the same construction. All values potentials are 
given millivolts the normal hydrogen-electrode 
scale. 
The 
Figure 3—The effect various Calgon concentrations the tion 
potentials the aerated (c) and the (a) zinc-coated 
trode, disconnected eight hours before the start the its 
DA-cell type one day old. Rate water flow 300 m!/min. 
The 
true | 
the ar 


Figure 4—The effect various Calgon concentrations the 

potentials the aerated (c) and the non-aerated (a) zinc electrode 

disconnected eight hours before the start the experiment. 
type three days old. Rate water flow 300 
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Zinc-Zinc DA-Cells 


and unaerated zinc-electrodes connected 
ork 1000-ohm resistance and measured against 
reference electrode (saturated KC1). Only 
the beginning the experiment does the aerated 
show slightly more base potential than 
unacrated one. After about nine hours the poten- 
change. The potential difference slightly in- 
during the first days the experiment. 
and show the true potentials the same 
disconnected. 


Figure shows the potentials the galvanized 
electrodes. the intervals OA, BC, the 
are connected through 1000-ohm resist- 
the intervals AB, electrodes are discon- 


seen that after every disconnection the 
difference between the electrodes decreases. 
the connection the EMF the DA-cell rises 

The Figures and show the effect 


the Calgon the potentials the dis- 
electrodes the zinc-zinc DA-cell. see 
that the addition Calgon diminishes the potentials, 
the cathode and anode. The effect the easier 
cathode the greater one. Addition 
Calgon may change the direction the 
difference. 

Conclusions: The DA-cell with zinc electrodes 
the 


qualitative behavior similar that cell 
electrodes. Quantitative results, however, 


more: Potentials the beginning the ex- 
are much more base but 
show the characteristic continuous increase especially 


galvanized electrodes. The potential difference 


the beginning approximately zero slightly 
increases much slower and remains lower 
han with iron cell. That seems indicate much 
maller oxygen concentration gradient between the 
and anodic surfaces which could ac- 
for the lack the anodic secondary re- 
consuming oxygen the case the oxida- 
tion ferro ferric ions. 
quick decrease the potential difference after 
the electrodes (Figure C—D) indi- 
that the reactions going the electrodes 
the passage the current play important 
establishing the potentials. The continuous 
the anodic zinc surface due the dissolu- 
sted the anode could the cause the decrease 
its potential owing the diminishing the 


oxygen. 

The potential-depressing effect Calgon, both 
cathode and anode, could explained the 
the film-forming property Calgon and 
decrease the oxygen transport the 
metal surface. cell the effect 
both electrodes has the same direction 
and because the secondary reaction 
the anodic oxidation not found here the case 
where the interference Calgon with this 
causes increase anode potential. 


the 
Zinc-Iron DA-Cells 
common belief that zinc always electro- 


in, 
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Figure 5—Time-potential curves for the aerated (c) zinc electrode and 
the non-aerated (a) iron electrode DA-cell. Electrodes connected 
through 1,000-ohm resistance. electrode days old (stagnant 


water); zinc electrode days old (running aerated water). Rate 
water flow 300 


H 2 ry doys 
Figure 6—The effect various concentrations Calgon the po- 
tentials the aerated (c) zinc electrode and the non-aerated (a) iron 
electrode days old Electrodes connected through 
1,000-ohm resistance (O—A, B—C, D—E) disconnected (A—B, C—D, 
E—F). Rate water flow 300 


Figure curves for the aerated (c) iron electrode and 
the non-aerated (a) zinc electrode DA-cell. Electrodes connected 
through 1,000-ohm resistance. Rate water flow 300 


negative iron natural water environment. This 
belief based the normal potential series metals 
and short experimental observations iron-zinc 
couples. But pitting with overlaying tubercles and 
rusting galvanized iron pipes indicate possible 
changes potential, which has been emphasized 
Davis,? and others. Schikorr* has been able 
show cathodic behavior versus iron hot 
tap water after some hours measurement. Roters 
and show such change the current 
direction couples cold tap water after 
about two months. Hoxeng and Prutton* 
have also experimentally shown reversals the zinc- 
iron potential hot, respectively cold water. 

preceding experiments with iron and zinc DA- 
cells seen that the potentials both metals can 
vary markedly, but overlapping the and iron 
time-potential curves has not been observed. But 
the measurement with zinc was rather short one 
and the potentials still showed tendency increase 
(Figures and 2), cell was built with aerated 
zine electrode and non-aerated iron electrode. The 
diagram Figure shows that after days the 
aerated zinc electrode, violently washed running 
water, has become cathodic the iron electrode 
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Figure 8—The effect the rate water flow the potentials 

aerated (c) iron electrode the 27-day-old DA-cell. Electrodes con- 

nected through 1,000-ohm resistance (O—A) disconnected (A—D). 
Rate water flow 300 (O—B, C—D) (B—C). 


Figure 9—Time-potential curves for the aerated (c) and the non-aerated 
(a) copper electrodes DA-cell. Electrodes connected through 
1,000-ohm resistance (O—A, C—E, F—G) disconnected (A—C, 
E—F). Rate water flow 300 (O—B, D—G) (B—D). 


a 2 2 3 + 5 é 4 90 days 


Figure 10—Time-potential curves for the aerated (c) copper electrode 
and the non-aerated (a) zinc electrode DA-cell. Electrodes con- 
nected through 1,000-ohm resistance. Rate water flow 300 


stagnant water. After days the cell connected 
through 1000-ohm resistance shows EMF equal 
the disconnected 18-day-old cell zinc shows 
potential high —300 and iron —490 mv, 
i.e. the potential difference was 190 mv. After days 
potential difference 230 was observed. 

These facts seem adequate explanation for 
the pitting and tuberculation galvanized pipes 
where have zinc-coated cathodic surfaces against 
the iron surface the bottom pits. 

The addition Calgon (Figure causes marked 
decrease cathodic potential. But almost changes 
are seen the potential the anode, which may 
explained the age iron electrode (18 
days) and consequently large accumulation rust 
the anodic space that inhibits the diffusion 
Calgon into it. 

The cathodic behaviour zinc against iron seems 
reversible, and after the discontinuation the 
water flow across the zinc surface (B, Figure the 
potential zinc falls value lower than the value 
the potential the iron electrode. Restoration 
the flow water (C) brings the zinc potential the 
former noble value. 

For the sake comparison 
curves have been measured for cells with the aerated 
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iron cathode and the zinc anode. Potentials 
electrodes connected through 1000-ohm 
are shown the diagram (Figure 7). the 
the first fortnight the experiment the 
increased markedly and the EMF decreased. 
wards the potentials and EMF become rather 
exchange the cathodic and anodic functions 
the electrodes occurred and after days the 
potential difference the disconnected electrodes 
still very great (about 600 mv). After days the 
potentials are —570 (zinc electrode) and 
(aerated iron electrode). 


The time-potential curves DA-cell with 
electrodes are shown the diagram (Figure 
When the electrodes had been connected 
1000-ohm resistance the potential difference was 


detectable with the potentiometer used. 
connected electrodes show potential 
electrode. This phenomenon has been 
Interruption the water flow has 
diminishing effect the potentials both potent 
Reproducibility the measurements was 
good and the cell shows high internal 
which this case renders the long automatic 
cording impossible. 
Copper-Zinc DA-Cells 
diagram Figure shows the potentials DA-celf 
with Cu-cathode and Zn-anode connected through 
ohm resistance. The EMF such cell rather high but 
shows tendency decrease. The increase potentials the 
due the ennoblement the potential zinc the 
Summary 
The behavior zinc DA-cell indicates that the 
rosion the zinc could also due the action 
differential aeration currents the case iron, 
range obtained potential differences smaller than The 
iron, The addition Calgon depresses the potentials yith 
both the cathode and anode result the 
adsorption layers which inhibit access oxygen 
metal surface. Calgon has greater effect the 
the potential the cathodic, easier accessible 
and this way depresses the potential difference 
changes negative values, thus practically eliminating 
corrosion. 


After some weeks zinc becomes cathodic against iron 
the DA-cells where the zinc surface exposed 
aerated water stream and the iron electrode placed 
stagnant water. That explains the tuberculation 
galvanized iron pipes the same way described 
preceding paper for iron. 

Ennoblement the potential zinc reversible when the 
water flow decreases, 

Some other aspects the DA-cells with zinc, iron 
copper electrodes are discussed. 
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Potential and Current Requirements 


For the Cathodic Protection Steel Soils* 


Introduction 


ATHODIC PROTECTION underground 
structures usually accomplished 
direct current such magnitude that the 
asSumes certain potential with respect 
reference electrode. Experience with pip- 


has indicated that the optimum potential 


this protection approximately volt re- 


bed and 


are measured while the applied current 
indefinite drop between the reference 

and the electrical boundary the corrosion 
may included. Consequently, the true 
the corroding surface not known. 
underground structures maintained this 
are probably not materially affected cor- 


‘he theoretical and experimental basis for 
volt applicable all soil environments 


never been stated. 
applying electrical theory the behavior 


couples, Mears and Brown? deduced that 


high 
entials 


protection achieved when the potentials 
local cathodes are brought polarization 
open-circuit potential the most anodic element. 


differences potential exist the surface 


the 


ron, 
han with 


surfacd 


ating 


when 


steel structures, effect forming galvanic 
The problem then that determining 
potential generally applicable steel soils. 
The concentration ferrous ions equilibrium 
airfree water very small the alkaline 
Gatty and cite references indi- 
that the potential iron airfree solutions 


solution, the potential increasing the anodic 


with increasing values pH. Consequently, 

that the rate corrosion iron solu- 
may reduced negligible value polariz- 
the surface the metal potential correspond- 
value which the concentration fer- 
ions small. Although exact relation would 
between the potential iron and hydro- 


concentration airfree soils differing widely 


Composition, approximate evaluation the 


potential which iron would subject 


corrosion appears feasible. This require- 
for cathodic may subjected 
verification maintaining weighed 


the selected potential for considerable period 

mm *4 paper presented at the Seventh Annual Conference, National Asso- 


cation of Corrosion Engineers, New York, N.Y., March 13-16, 1951. 


Reprinted ‘rom J. of Res, Nat, Bur. Standards, 47, No. 2, 104-112 


Both with National Bureau of Standards, Washington, D.C. 


Abstract 


Potentials steel airfree soils varying from 
2.9 9.6 were determined the laboratory. These data 
and the potential-pH relation for the hydrogen electrode 
were used fixing the optimum potential for the 
cathodic protection the steel against corrosion. The 
effectiveness this potential for the cathodic protection 
steel soils was confirmed weight loss measure- 
ments electrodes which were maintained the selected 
potential five corrosive soils. Cathodic polarization 
curves are interpreted terms the potential and cur- 
rent requirements for the cathodic protection steel 
soils. 


II. Potential Steel Airfree Soils 


Potentials steel electrodes** were measured 
airfree soils ranging from 2.9 9.6 and 
resistivity from 17,800 ohm-cm. Each soil was 
finely ground and saturated with water, and then 
mechanically worked and carefully packed into 
Lucite cylinder 1.75 inch (45 mm) inside diameter 
inches (51 mm) long. The steel electrode was 
1.73 inch (44 mm) diameter 0.125 inch 
(3.2 mm) thick with machined surfaces. One sur- 
face the disc after degreasing was scratched with 
French emery paper. With this surface adjacent 
the soil one end the cylinder while the other 
end rested flat surface, the disc was manually 
pressed with oscillatory motion until 
began ooze out around the edge, indicating that 
good contact between steel and soil had been secured. 
After removing the excess soil from the edge the 
and cylinder, molten asphalt was applied around 
the edge the disc hold and serve air 
seal. circular piece No. mesh stainless steel 
screen with 0.25 inch (6.4 mm) hole the center 
was pressed against the soil the other end the 
cylinder. Then, molten asphalt was applied over this 
entire area excepting the hole which permitted re- 
lease the soil pressure and served area 
contact for the referenc electrode. The soil cells were 
individually confined water saturated atmos- 
phere and removed only for such time was required 
for daily potential measurements, which were made 
with potentiometer. The potentials triplicate 
cells became relatively steady and varied less than 
mv, indicating that oxygen had been effectively 
excluded consumed corrosion. Stabilization 
the most anodic potentials occurred within period 
ten days. 


** Composition of steel in percentages: 0.23 C, 0.58 Mn, 0.008 P, 0.025 S, 
0.095 Si, 0.077 Cu. 
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POTENTIAL, (SATURATED CALOMEL SCALE) 


pH 


Figure 1—Relation between the potential steel air free soils and 
the values the soils. 
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Figure 2—Details experimental corrosion cell. 


The values the potentials the steel electrodes 
the different airfree soils the values the 
corresponding soils are shown Figure Each 
point represents the average four potential meas- 
urements made many consecutive days after 
stabilization the electrodes. The rather wide dis- 
persion the values for soils having approximately 
the same hydrogen-ion concentration, results from 
the fact that the potential steel aqueous electro- 
lytes determined the composition well 
the hydrogen-ion concentration the electrolyte. 
The curve similar curves representing the po- 
tential iron function hydrogen-ion concen- 
may considered composite the potential- 
curves for different salt solutions reported the 
literature. 


Corey and report that the hydrogen-ion 
concentration waters which iron equilib- 
rium with ferrous hydroxide between 8.3 and 9.6 
depending the composition the waters and 
other factors. Since the curve Figure com- 
posite for various soils would reasonable 


* See preceding footnote for composition. 


select critical potential based the average 
also observed Figure that this value 
potential curve for the standard hydrogen 
atmospheric pressure intersects the potential 
for steel. According corrosion The 
negligible amount this point since there 
difference potential between the hydrogen 
steel electrodes. The potential this 
approximately —0.77 volt, therefore considered 
the protective potential. (This potential 
—0.53 volt the standard hydrogen 


III. Properties the Soils Used 
The Study Cathodic Protection 


Standards soil corrosion test sites. The 
considerably with respect their physical 
and the composition the 
(Table I). All these soils are severely 
toward ferrous metals evidenced low 
resistivities. Specimens 1.5 inch (38 
pipe standard wall thickness 0.145 inch 


were perforated within eight years soil 64. 


IV. Experimental Methods 


The experimental corrosion cell which the 
electrode* was subjected corrosion 
aeration shown Figure The cell was 
with four Lucite sections. Differential 
was accomplished puddling half the soil 
top section and wetting the other half under 
cm. mercury. The soil the other three 
tions also was moistened under suction. The 
apparatus consisted flasks fitted with 


funnels the fritted glass type. After packing 
puddled soil into one-half the top section, the 
sections were set inside the funnels. 

Dry soil, previously passed through No. 
sieve was packed into each section. Water 
which provided for uniform distribution 
water were set over the dry soil each 
The rate moistening the soil was controlled 
the degree suction and the characteristics 


the soil. 

The perforated steel electrode (Figure was 
auxiliary anode, the perforations permitting air 
pass through the test electrode from the bottom off 
the cell. The stainless steel screen kept the soi! 

The component parts were held together 
phalt, which also served sealer. The band 
placed longitudinally around the cell applied 
the test electrode through the rubber 
Since the asphalt was pliable, this pressure 
contact between steel and soil. 


The only part the test electrode 
rosion was the machined surface adjacent ‘he 
The surface was prepared degreasing and 
ing with French emery paper. The edge 
side were coated with bitumastic compoun 
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Potential measurements were made through 
bridge the lower side the cell. 
The cell was stored friction top can containing 
there quantity water keep the air saturated 
moisture. The cell was placed above the water 
and was not removed for the duration the 
from the electrodes were brought 
holes the side the can. The can also 
fitted with hole for insertion the agar bridge. 
When potential measurements were not being made, 
was removed and the hole was sealed. 
Each protection test was days dura- 
eral cells were assembled with each soil and 
for any one soil were operated concurrently. 
rates such group cells were 
within standard error about 
All cells were permitted react freely for 
approximately hours before applying 
currents. The weight losses which oc- 
curing this period were calculated from 
and anodic polarization curves such de- 
Holler? and The cathodic polari- 


CONTROL 


64. 


Figure 3—Unprotected (control) and protected 

steel electrodes soil (pH 2.9) and soil 

(pH 9.5). Exposure days. Protected cathodes 

(soil 60) and (soil 13) were maintained 

potential volt (saturated calomel scale) 
after hours without protection. 


4 
SOIL 


zation curves also are interpreted 
connection with the current re- 
quired for protection, dis- 


SOIL plotted. obtaining the data 


the was found necessary apply ap- 
proximately equal increments 
current regular intervals. 
arbitrary interval three minutes 
was used. 
Dry cells (1.5 volt) were used 
source external power. The 
test electrode (cathode) was main- 
tained the desired potential 
applying constant voltage between 
CONTROL NO. NO. the cathode and the auxiliary anode. 


ect potential cathodic protection. Exposure ays. Partially protected cathodes 
(oil 79) and (soil 64) failed polarize. Protected cathodes (soil 79) and (soil voltage divider connected 


maintained —0.77 volt (saturated calomel scale) after hours without protection. across the dry cell. The voltage 
DY 


ver TABLE the Soils 
pressurtm™ = = 


| | | MILLIGRAM EQUIVALENTS PER 100 ¢ 


Type 

fine sandy loam Latex, Texas 
Tidal marsh Freeport, Texas 


Gt Ele "Soil number also refers to site number as specified in Bureau soil corrosion tests. 
4 * Aeration of soils: G, good; F, fair; P, poor. 
*A ind'-ates absence of acidity because of alkaline reaction. 
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Figure 5—Current and potential relations separated steel electrodes 

different aeration cell during cathodic polarization. cell 

current; couple potential; open-circuit potential anode —0.70 
volt. 


was adjusted provide the required current which 
was measured with zero-resistance milliammeter. 
Thus, the amount current flowing the cathode 
depended the potential that electrode. change 
chemical polarization the cathode affected the 
applied current such way oppose that 
change. The auxiliary anode was comparatively un- 
affected anodic polarization the desired current 
and the cell resistance was relatively constant. Cur- 
rent and potential measurements were made approxi- 
mately every hours. The protective potential, 
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with the weight losses the controls, especially 
those cathodes whose potential deviated little, 
all, from —0.77 volt. may expected, the 
summarized Table show that larger 
losses for any given soil are associated with 
greater deviations (less negative) than the 


potential (—0.77 volt). Figures and include 
graphs some the cathodes and their 

ing controls for which data are included Table 

Some the corrosion shown the photographs 


the protected specimens course occurred 
the freely corroding period hours. The 
that corrosion was not completely prevented 
the soils consistent with the results 
and who reported small 
losses for cathodically protected specimens 
investigators attributed such losses inc 
protection during the period before cathodic 
tion became wholly effective. The weight loss 
(—0.69 volt) than the critical potential (—0.77 
No. 1), while change only —0.75 volt for 
cathode No. 32). However, the weight loss 
panying greatly increased potential (in 


direction) —1.0 volt for almost the entire 


was (Table No. 2), which 
materially less than that for cathode No. 32. Thes 
results indicate that corrosion cannot entirel 
prevented and that volt the 
optimum protective potential. 

This accord with Kuhn’s statement that 
larizing iron structure potentials greater 
volt (Ref. Cu-CuSo,) represents wasted 
trical How much drop included, 
the designated potential volt cannot 


TABLE Losses Cathodes 
Maintained approximately —0.77 (referred saturated 


general, was maintained within +15 All poten- 
tial measurements were made the Hickling inter- AVERAGE 
N 
rupter method adapted for use with DEPART. 
WEIGHT LOSS URE FROM 
A Fixed Potential Number |Number!| Cathode | Control Departure Potential : with a 
The degree cathodic protection which was ob- 431 
. . 
Table The weight losses the cathodes attribut- 
able the freely corroding period 
have been deducted from the losses TABLE Changes and Weight Losses Cathodes 
shown the table. Because the current indicated the break cathodic polarization 
potentials nearly all the cathodes 

Potential re to the saturated calomel half-cell. he 


all the soils are small compared 


2 Current reduced to maintain potential indicated. 


pot 

ede 
efinit 
etern 

otent 
the 
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¥ 
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stated. (The value volt referred 
calomel, which free drop out- 
the electrical boundary, equivalent 
volt referred copper-copper sulfate refer- 
electrode apart from any equivalent drop.) 


VI. Interpretation Cathodic Polarization 
Curves Cathodic Protection 
Breaks cathodic polarization curves have been 
and terms the current and 
requirements for cathodic protection soils. 
the data pertaining significant changes 
potential current noted these investigators 
based chiefly theoretical considerations. 
th: effect time chemical polarization 
critical current densities has received scant 
environments for determining the current re- 
for cathodic protection have been pointed out 
Mears and These investigators con- 
breaks cathodic polarization curves have 
significance when the rate corrosion 
wholly the cathode reaction (cathodic 
For the special condition that the observed 
corroding metal the same that 
anode open-circuit, the break the curve 
that the entire surface has become cathodic. 
under most natural environmental soil 
the potential iron with respect 
ndard reference electrode considerably less 
than the iron the same 
with air excluded. For such natural 
wlarization curves with respect cathodic protec- 
not readily understood. 
Ina study the polarizing characteristics dis- 
metals, Brown and showed that 
composite cathodic polarization curve 
with the open-circuit potential the more 


metal. Hence, differential aeration cell, 


entirely 


ted 
annot 


Experimental verification this was obtained 


Potential corrosion cell set similar those already 
except that the electrode was cut into 
segments which were separated permit 
the cell current. Figure illustrates 

relations which were observed. will 
noted that change the polarization rate oc- 
around the open-circuit potential the anode, 
volt, which potential the cell cur- 

volt was the average potential large 
local couples the anode, polarizing the 
this potential would not eliminate local 
whose potentials were greater (more nega- 


than volt. order effectively in- 
corrosion would have been necessary in- 


the potential the experimental couple 
volt, 


cathodic polarization curves obtained 
clectrode one the experimental cells, 
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Figure 6—Cathodic polarization curves single steel electrode 
differential-aeration cell. a—plotted rectangular coordinates; 
semilogarithmic coordinates. 


plotted both rectangular and semi-logarithmic 
coordinates are shown Figure and respec- 
tively. Two breaks are indicated Figure 6a, point 
corresponding the average open-circuit potential 
the anode the cell, and point corresponding 
the beginning the hydrogen overvoltage por- 
tion the curve. approximation the current 
indicated (Figure 6a) obtained from the 
semi-logarithmic curve (Figure 6b) the intersec- 
tion the extended dashed straight line portions 
the curve. The straight line part the semi- 
logarithmic curve currents greater than the extra- 
polated value represents the hydrogen overvoltage. 
The beginning the hydrogen overvoltage curve 
does not always appear distinct break (B) 
the rectangular plot but sometimes appears 
gradual decrease the polarization rate. Although 
the current indicated (Figure 6a) would 
sufficient initially eliminate all local corrosion 
expect that the drift potential caused the con- 
tinuous application the current indicated the 
break would sufficient polarize the surface 
the protective potential and thereby provide ca- 
thodic protection. 

order determine the effectiveness the cur- 
rent indicated the break (Figure 6a) re- 
quirement for cathodic protection, corrosion cells 
were set described section and currents 
indicated the breaks the cathodic polariza- 
tion curves for the five soils studied were applied 
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Figure 7—Cathodic polarization curves steel cathode (22) soil 

before and after the application external current for days. 

Protection was incomplete, indicated weight loss 119 and 

reoccurrence break the final curve. Note: four the five soils 

tested the current was sufficient polarize the cathode and 
provide protection. 


the previously weighed cathodes. four the 
soils the cathode potentials drifted the protective 
value —0.77 volt from days (Table 
The cathodes two these cells were allowed 
drift potentials greater than the protective po- 
tential while the cathodes the other two cells 
were maintained —0.77 volt. comparison 
weight losses the cathodes with losses the re- 
spective control electrodes (excepting soil which 
will discussed later) shows that the degree 
protection good. The data for cathode No. fur- 
nish additional evidence that polarization po- 
tential greater than volt produces appre- 
ciable further reduction weight loss. This will 
noted comparison with the data for cathode No. 
Table II, which case actual benefit in- 
dicated. Cathode No. has already been referred 
section this same connection. 

The rapid drift potential cathodes No. 
and (Table III) the protective value con- 
sistent with the low weight losses these electrodes. 
the other hand, electrode No. exposed the 
very corrosive soil 13, lost negligible weight spite 
the fact that its average potential volt) 
for days was considerably less negative than the 
protective potential. This apparent anomaly 
explained the fact that local corrosion soil 
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Protective Current 


Soil ‘Cathode Cathode | Control Initial Minimum, Faraday’s Law of Cathode : 
Number Number] mg mg ma } ma ma | ma rent could have been redu ‘ed even 
431 3.90 0.29 0.28 more had the length the 
79 16 19 364 88 | 242 24 16 
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Figure 8—Cathodic polarization curve steel cathode (8) soil 
before the application protective current. 
current, which maintained cathode potential —0.77 volt. 


generally negligible. The relative 
local corrosion well illustrated comparing 
photographs the control electrodes (soils 
60) Figure However, even alkaline and well 
aerated soils such soil 13, the possibility pitting 
cannot ignored. Should air totally cxcluded 
from the surface steel such soils, polarizatio 
the protective potential would 
The fact that the potential cathode No. (soi 
64) did not drift the protective 
the period the test not indication that 
current corresponding the break the cathodi 
polarization curve insufficient for cathodic 
tection. The failure the potential cathode 
reach the protective value attributed se- 
lecting the applied current before the maximum 
corrosion developed. Therefore, the current 
plied for cathodic protection was insufficient. 
increase the corrosion rate cathode No. 
ing the course the test shown the fact 
the break the cathodic polarization curve 
the conclusion the test indicated greater 
rent requirement than the curve obtained the 
ginning (Figure 7). 


maintaining the cathodes the five soils 
protective potential the effect chemical 
resulted reduction the applied current 

IV). four the soils steady value 
indicated the minimum Table IV, was 
from days after the current was 
applied. The reduction current the case 

cathode No. (Table IV) although slight, 
progressively over the 
diffusion alkali over the 
slowly because the 
ance soluble chloride soil 


Current indicated 
Departure 
From Relatively 


Cathodic Polar- 
ization Curve 


probable that the cur 


1C me at —0.77 v + 015 v (Re ferred to 


2 Minimum steady current after 14 to 21 days. 
Minimum current after a progressive decrease for 60 days. 
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indicate most cases that the minimum current 


required for cathodic protection about equal the 
average associated with corrosion. Thus, the 
high initial currents required for protection are partly 
attributable the higher initial corrosion rates. 
Denison and Romanoff studied the behavior zinc- 
steel couples and their results sug- 
gested that more current required for the ca- 
thodic protection steel than that calculated 
Faraday’s law for loss weight produced normal 
corrosion. 

low values applied current the potential 
corroding electrode relatively constant (Figure 8). 
The currents which the corresponding potentials 


depart from relatively constant values are given 


the last column Table IV. For cathode No. this 
tic the curves used for obtaining the other values 
the last column. the case the four cathodes 
which had stabilized after days, there fair agree- 
ment between the minimum current which actually 
maintained protection and the values the last 
Apparently the point departure the 
initial cathodic polarization curve the electrode 
potential from relatively stable value, designates 
the applied current necessary maintain balance 
between the consumed and available oxygen after 
cathodically protective alkaline film has been estab- 
lished the electrode surface. 


The close relation between the current required 
for protection and that associated with corrosion was 
probably applicable over the greater part the 
day period, therefore suggesting that initially applied 
currents smaller than those indicated would not have 
been sufficient for protection. Consequently, the mini- 
mum current finally required for cathodic protection 
must not confused with the current initially re- 
quired. verify this statement additional cells were 
assembled with soils and and the respective 
minimum currents, indicated the departure 
cathode potentials from relatively constant values 
the original cathodic polarization curves, were ap- 
plied the electrodes for the duration the day 
test period. The weight losses these electrodes 
were large the losses associated with the cor- 
controls. The potential the cathode 
soil remained substantially unchanged during the 
test period while the potential the cathode soil 
actually became less negative. photograph 
the cathode soil (No. 14) together with the 
corresponding control shown Figure Field 
investigations soils with pipe coupons show that 
change pipe potential more negative value 

the conclusion the day test period all 
cathodes were placed open-circuit. After period 
about hours, required for stabilization the 
potentials, cathodic polarization curve 
again was obtained each electrode. The curve for 
cathode No, which shown Figure typical 
ofall the curves obtained the completely protected 
The noble potential open-circuit due 


the formation oxide film the electrode 
The polarization curve shown Figure 
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Figure 9—Cathodic polarization curve cathode soil (See 

Figure after the application protective current for days. 

minimum protective current, which maintained cathode potential 
volt. Weight loss mg. 
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Figure polarization curves steel cathode (30) soil 

before and after the application protective current for days. 

current initially applied, subsequently varied, maintain potential 
—0.77 volt. Weight loss mg. 


typical true cathode and, course, reveals the 
absence corrosion. will noted that, here again, 
denotes the minimum current required for protec- 
tion and that inflection occurs this point. can- 
not ascertained whether this inflection has any 
significance because was not apparent the final 
curves for all protected specimens (Figure 10). Here 
again Figure 10, the absence break the 
final curve consistent with the neglible weight loss 
which occurred cathode No. 30. The occurrence 
break, after having applied current for period, 
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shows that the current was insufficient for protec- 
tion (Figure that state corrosion has been 
resumed. photograph cathode No. which 
the curves Figure were obtained shown 
Figure 


VII. Summary 


The cathodic protection steel five corrosive 
soils was investigated the laboratory, using 
specially designed differential-aeration cell. 


The most significant requirement for cathodic pro- 
tection was found the maintenance critical 
potential the surface the cathode. This poten- 
tial, defined the point intersection the 
potential-pH curve for steel airfree soils and the 
potential-pH curve for the hydrogen electrode 
atmospheric pressure, was approximately —0.77 volt, 
referred the saturated calomel electrode, —0.53 
volt referred the standard hydrogen electrode. 


Electrodes maintained for days —0.77 volt 
lost negligible weight under conditions which pro- 
duced severe corrosion unprotected electrodes 
simultaneously exposed the same soils. 


Referred the copper-copper sulfate electrode, the 
protective potential approximately —0.85 volt, 
which agreement with the practice for cathodic 
protection used many corrosion engineers, those 
cases where the measurements are free drop 
external the electrical boundary the corrosion 
circuit. 

The current required maintain the protective 
potential (—0.77 volt) diminished fairly stable 
values after about three weeks for four the five 
soils tested. This limiting value current, which 
just maintains the protective potential, differs for 
different soils. These limiting values were good 
agreement with the average current associated with 
the normal rates corrosion the unprotected 
electrodes. 

characteristic break the cathodic polariza- 
tion curve for steel soil interpreted indicating 
the minimum current initially required for cathodic 
protection. Although the electrode potential cor- 
responding this current may 
less negative than the protective potential, was 
found that the potential generally drifted the 
critical protective value before appreciable corrosion 
occurred. 

Cathodic polarization curves obtained for protec- 
ted electrodes the conclusion the test were 
similar those obtained for insoluble electrodes, 
thereby indicating that cathodic protection had been 
achieved. 
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DISCUSSION 


Questions Comeaux, Humble Oil Re!. Co., 
Baytown, Texas: 


The minimum current densities you found 
you know what current densities are required 
protect underground lines these soils? 

For the oxidation equivalent iron the 
anode the cells without protection, correspond- 
ing reduction equivalent reducible material 
the cathode was necessary. reduce the 
amount reducible material (oxygen this case) 
reaching the cathode, corresponding reduction 
the oxidation the iron the anode results. Have 
you tried correlate the amount corrosion you 
actually found your specimens maintained the 
various protective potentials with the rate oxygen 
diffusion the cathode surface? 


Authors’ Reply: 

The minimum protective current densities varied 
between and ma/sq. ft. the laboratory steel 
specimens exposed the four soils which stabiliza- 
tion occurred within days. Since the laboratory soil 
cells were assembled give accelerated rates 
corrosion, the protective current densities indicated 
may higher than would required protect 
steel the same soils the field. National Bureau 
Standards field data obtained ferrous specimens 
buried for years locations throughout the 
United States reveal extreme weight loss variations 
being common. The laboratory data show that the 
current required for cathodic protection 
tional the rate corrosion. Consequently, the 
range protective current densities required 
protect iron soils indicated the weight loss 
variations shown the field data. 

correlation was made between weight los- and 
the rate oxygen diffusion steel specimens main- 
tained under cathodic protection. However. the 
authors believe that direct relationship exisis 
indicated cathodic polarization curves. 


Discussion Norman Peifer, 
Light and Heat Co., Pittsburgh, Pa.: 

your statement that current densities 

per square foot metal surface, was 

protect the specimen under test, you did not 
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the type composition the soil. believe that the 
used must have very low and would 
what generally classify sulfur swamp soil 
that results when sulfur water from coal mines satu- 
rates the soil. 

this the case the corrosion would 
chemical nature. Under this type attack the current 
required protect the specimen would greatly 
excess that required for normal soils. fact, 
such conditions have found that the best 
protection coat the specimen pipe line 
reduce the exposed area and then apply cathodic 
take care the faults the coating. 


Authors’ Reply: 

used the laboratory test fulfills the 
conditions referred Mr. Peifer. The protective 
density necessarily high because the 
high acidity this soil. undoubtedly 
true that good protective coating economical 
requisite when applying cathodic protection such 


Questions Mort LaFever, Public Housing Ad- 
ministration, Washington, C.: 

You referred the type corrosion control 

soil No. general corrosion, whereas 

you referred type corrosion control speci- 


Gasoline Resistant Tank Coatings 
Cranmer. Corrosion, Vol. No. 195-204 
(1952) June. 


Question Haase, Marquette University, 
Milwaukee, Wis.: 


Have some the zinc-silicate coatings such 
Dimetcote (Amercote) zincilate been tried? 


silicate coatings were tried during the 
earlier period this investigation. far the au- 
thor knows, none were available for trial that 
time. More recently, laboratory tests one com- 
mercial coating this type were started. These tests 
are not complete, but still satis- 
factory condition after weeks test. 


Questions Kenneth Tator, Coraopolis, Pa.: 


previous paper, “Economics Industrial 
strated the value maintaining proper system thick- 


* Corro 


on, 8, 5, 178-182 (1952) May, 
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men soil No. galvanic corrosion. not all 
corrosion galvanic nature except that attributed 
anaerobic bacteria? 

You referred pipe-to-soil potential —.85 
volt referred the copper-copper sulfate half cell 
the protected value. Where would you say that 


P/S measurements should made? 


Authors’ Reply: 


The reason for distinguishing between general 
corrosion and galvanic corrosion the case steel 
electrodes exposed soils and respectively, lies 
the nature the corrosive attack. Galvanic Cor- 
rosion usually referred occurring when bi- 
metallic couple exposed aqueous electrolyte. 
Actually, the corrosion iron such electrolyte 
because the uniform attack over the entire exposed 
surface, whereas steel exposed soil there 
distinct separation anodic and cathodic areas such 
would evident bi-metallic couple similarly 
exposed. 

Reply Remark For the protective potential 
have significance all the drop external the 
electrical boundary the corrosion circuit must 
excluded. 


1.H. D. Holler, Corrosion 7, 52 (1951) Feb. 


nesses, and faulty performance experience when 
such minimum system thicknesses were not main- 
tained. therefore important the comparison 
performances two more systems that such 
systems tested comparable system thickness. 
Cranmer’s work, three systems (polysulfide, 
and Saran) were comparatively evaluated. such 
systems were applied dis-similar 
nesses the conclusions drawn may result 
film thickness rather than the characteristics the 
coating materials. 

recognized that the performance various 
protective coatings over steel affected the type 
priming system used. Inasmuch reference 
was made the primes Cranmer’s paper, was 
desired that this point elaborated. 


has been answered page 197 the 
published article. 

Answer question polysulfide type coat- 
ing (proprietary) was self-primed. The vinyl-type 
coating (proprietary) consisted one gray primer 
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shows that the current was insufficient for protec- 
tion (Figure that state corrosion has been 
resumed. photograph cathode No. which 
the curves Figure were obtained shown 
Figure 


VII. Summary 


The cathodic protection steel five corrosive 
soils was investigated the laboratory, using 
specially designed differential-aeration cell. 


The most significant requirement pro- 
tection was found the maintenance critical 
potential the surface the cathode. This poten- 
tial, defined the point intersection the 
potential-pH curve for steel airfree soils and the 
potential-pH curve for the hydrogen electrode 
atmospheric pressure, was approximately —0.77 volt, 
referred the saturated calomel electrode, —0.53 
volt referred the standard hydrogen electrode. 


Electrodes maintained for days —0.77 volt 
lost negligible weight under conditions which pro- 
duced severe corrosion unprotected electrodes 
simultaneously exposed the same soils. 


Referred the copper-copper sulfate electrode, the 
protective potential approximately —0.85 volt, 
which agreement with the practice for cathodic 
protection used many corrosion engineers, those 
cases where the measurements are free drop 
external the electrical boundary the corrosion 
circuit. 

The current required maintain the protective 
potential (—0.77 volt) diminished fairly stable 
values after about three weeks for four the five 
soils tested. This limiting value current, which 
just maintains the protective potential, differs for 
different soils. These limiting values were good 
agreement with the average current associated with 
the normal rates corrosion the unprotected 
electrodes. 

tion curve for steel soil interpreted indicating 
the minimum current initially required for cathodic 
protection. Although the electrode 
responding this current may 
less negative than the protective potential, was 
found that the potential generally drifted the 
critical protective value before appreciable corrosion 
occurred. 

Cathodic polarization curves obtained for protec- 
ted electrodes the conclusion the test were 
similar those obtained for insoluble electrodes, 
thereby indicating that cathodic protection had been 
achieved. 
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DISCUSSION 


Questions Comeaux, Humble Oil Ref. 
Baytown, Texas: 


The minimum current densities you found 
you know what current densities are required 
protect underground lines these soils? 


For the oxidation equivalent iron the 


anode the cells without protection, correspond- 


¥ 
a 
g 
q a 


ing reduction equivalent reducible material 


the cathode was necessary. reduce the 
amount reducible material (oxygen this case) 


reaching the cathode, corresponding reduction 
the oxidation the iron the anode results. Have 


you tried correlate the amount corrosion you 


actually found your specimens maintained the 


various protective potentials with the rate oxygen 
diffusion the cathode surface? 


Authors’ Reply: 


The minimum protective current densities varied 
between and ft. the laboratory steel 
specimens exposed the four soils which stabiliza- 
tion occurred within days. Since the laboratory soil 
cells were assembled give accelerated rates 
corrosion, the protective current densities indicated 
may higher than would required protect 
steel the same soils the field. National Bureau 
Standards field data obtained ferrous specimens 
buried for years locations throughout the 
United States reveal extreme weight loss variations 
being common. The laboratory data show that the 
current required for cathodic protection propor- 
tional the rate corrosion. Consequently, the 
range protective current densities required 
protect iron soils indicated the weight loss 
variations shown the field data. 

correlation was made between weight loss and 
the rate oxygen diffusion steel specimens main- 
tained under cathodic protection. the 
authors believe that direct relationship 
indicated cathodic polarization curves. 


Discussion Norman Peifer, Manufacturers 
Light and Heat Co., Pittsburgh, Pa.: 

your statement that current densities 

per square foot metal surface, was required 

protect the specimen under test, you did not 
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November, 1952 


type composition the soil. believe that the 
used must have very low and would 
what generally classify sulfur swamp soil 
results when sulfur water from coal mines satu- 
the soil. 
this the case the corrosion would 
nature. Under this type attack the current 
protect the specimen would greatly 
excess that required for normal soils. fact, 
such conditions have found that the best 
protection coat the specimen pipe line 
reduce the exposed area and then apply cathodic 
protec tion take care the faults the coating. 


Authors’ Reply: 

Soii used the laboratory test fulfills the 
conditions referred Mr. Peifer. The protective 
density necessarily high because the 
extremely high acidity this soil. undoubtedly 
true that good protective coating economical 
requisite when applying cathodic protection such 
environments. 


Questions Mort LaFever, Public Housing Ad- 
ministration, Washington, C.: 

You referred the type corrosion control 

specinien soil No. general corrosion, whereas 

you referred type corrosion control speci- 


Gasoline Resistant Tank Coatings 
Cranmer. Corrosion, Vol. No. 195-204 
(1952) June. 


Question Haase, Marquette University, 
Milwaukee, Wis.: 

Have some the zinc-silicate coatings such 
Dimetcote (Amercote) zincilate been tried? 


silicate coatings were tried during the 
earlier period this investigation. far the au- 
thor knows, none were available for trial that 
time. More recently, laboratory tests one com- 
mercial coating this type were started. These tests 
are not complete, but the coating still satis- 
factory condition after weeks test. 


Questions Kenneth Tator, Coraopolis, Pa.: 

previous paper, “Economics Industrial 
Maintenance Painting,” Pierce* demon- 
the value maintaining proper system thick- 


* Corro 178-182 (1952) May, 


om, 8, 5, 
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men soil No. galvanic corrosion. not all 
corrosion galvanic nature except that attributed 
anaerobic bacteria? 

You referred pipe-to-soil potential —.85 
volt referred the copper-copper sulfate half cell 
the protected value. Where would you say that 
P/S measurements should made? 


Authors’ Reply: 

The reason for distinguishing between general 
corrosion and galvanic corrosion the case steel 
electrodes exposed soils and respectively, lies 
the nature the corrosive attack. Galvanic Cor- 
rosion usually referred occurring when bi- 
metallic couple exposed aqueous electrolyte. 
Actually, the corrosion iron such electrolyte 
because the uniform attack over the entire exposed 
surface, whereas steel exposed soil there 
distinct separation anodic and cathodic areas such 
would evident bi-metallic couple similarly 
exposed. 

Reply Remark For the protective potential 
have significance all the drop external the 
electrical boundary the corrosion circuit must 
excluded. 


1. H. 


D. Holler, Corrosion %, 52 


(1951) Feb. 


nesses, and faulty performance experience when 
such minimum system thicknesses were not main- 
tained. therefore important the comparison 
performances two more systems that such 
systems tested comparable system thickness. 
Cranmer’s work, three systems (polysulfide, 
and Saran) were comparatively evaluated. such 
systems were applied dis-similar 
nesses the conclusions drawn may result 
film thickness rather than the characteristics the 
coating materials. 

recognized that the performance various 
protective coatings over steel affected the type 
priming system used. Inasmuch reference 
was made the primes Cranmer’s paper, was 
desired that this point elaborated. 


has been answered page 197 the 
published article. 

Answer question polysulfide type coat- 
ing (proprietary) was self-primed. The vinyl-type 
coating (proprietary) consisted one gray primer 
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coat, three gray body coats, and three black seal 
coats. The author has information the com- 
position the primer coat. The Saran-type coat- 
ing was self-primed. 


Question Ronald Briggs, Briggs Bitumen Co., 
Philadelphia: 


You mentioned cost $300 for coating tank car 
with Saran lining. How did you arrive that cost? 
What type material and what method applica- 
tion was used? What was your labor cost, what 
rate, and what was your material cost? What your 
cost per square foot typical application? Are 
these direct costs labor and material only? 


The material used was the Saran-type. Thirty- 
five gallons were used for each car, cost $3.00 
per gallon. About five tons sand were used for 
blasting, about $5.00 per ton. Fifteen man-days 
labor were used, average cost $13.00 per 
day. Total cost, labor and material, $325.00. The 
coating was applied entirely brushing. record 
number square feet coated per car available. 
The capacity the cars was 10,000 gallons. The 
above costs are direct labor and material costs. 


Cathodic Protection Steam-Electric Generat- 
ing Stations Collins and Thal- 
mann. Corrosion, Vol. No. 314-320 (1952) 
Sept. 


Discussion Norman Peifer, Manufacturers 
Light and Heat Co., Pittsburgh, 

most power plants the numerous conduit systems 
and extensive copper ground beds for plant protec- 
tion will tend shield the underground structures 
from cathodic protection currents. When single 
rectifier and ground bed installation 
shielding effect will make necessary use higher 
current densities make the spread sufficient 
protect outlying structures. This contributes 
maximum current density the structures near the 
ground bed and even insufficient cur- 
rent the remote structures. 


The installation multiple ground beds and asso- 
ciated ground beds would give much better dis- 
tribution cathodic protection currents and elimi- 
nate the high current densities required when the 
single rectifier and ground bed used. 

Was this taken into consideration when the ca- 
thodic protection system was installed? 


Station networks are not favorable the installa- 
tion large number ground beds distributed 
anode systems and the long-line galvanic cells that 
are the most serious factor station structure corro- 
sion can overcome currents reasonable value, 
distributed from one two ground beds suitably 
placed outside the network. Current distribution 
the grounding-grid copper adequate and unshielded 


structure members are fully protected. the inter. 
ior the network shielding limits the degree pro 
tection against local corrosion conditions but 
general are less serious than the effects the 


large-scale cells. Where warranted local 
ditions separate cathodic protection 
should provided for isolated shielded members 
such intake screens cable runs. 
Question Gustave Heinemann, Columbia-South. 


ern Chemical Corp., Corpus Christi, Texas: 
system applicable sea water 


sea-side stations cathodic protection appli- 
cable members continuously intermittently 
submerged, conjunction with other protective 
measures necessary for splash zone areas. 
screens, circulating waterlines, condensers, cable 
runs, steel sheet piling other members contact 
with sea water generally are isolated 


station rectifier relieves such structures the gal- 
vanic effect station grounding copper indi- 
vidual cathodic protection systems are required for 
their protection against the severe local effects 


sea water immersion. Installations the type 
Fig. applied steel-frame copper-mesh screens 


sea water have been operation for years 

with very satisfactory results. interesting secon- 

dary effect stations where marine growth teri 

vigorous almost complete elimination bar- 

nacles and mussels. 

q con 

Question Robinson, The Dow Chemical 

Co., Midland, Mich.: 

1 


How far the rectifier ground bed from the nearest 
segment the grid system being protected and what 
factors govern the separation? 


Wat 

A 

Reply Collins: thes 
Separations range from 250 800 feet. The factors 
governing the separation are the conditions dis- 
cussed under “Ground Bed Locations,” the current 
Cas 


output, and limitations imposed boundary lines, 
foreign structures, etc. desirable place the the 
ground bed where the sensible limits its potential 
gradient would not include any station structure. ope 
Where this not practicable the resistance-to-earth 
the closer structures significant; separation 
250 feet from tank concrete mat may 

more satisfactory than 500 feet from switchyard 

grounding grid. 


flan 

Question Orville Zastrow, Rural Electrifica- 
tion Administration, Washington, C.: 

pe 


Are calcareous deposits built the grounding 
grid? 


Current densities are small that deposits 
great and not sufficient affect resistance earth 


the grounding grid. 
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WAHLQUIST* 

power plants the graphitization that 


occurs cast-iron water-boxes sur- 
The problem particu- 
acute when sea water used for 
cooling. Corrosion, with resulting graph- 
the water-box chiefly due 
the powerful galvanic cell formed 
the water-box metallic contact 
with the cathodic tube-sheet which 
usually constructed brass Muntz 
metal. effect huge short- 
circuited battery with current discharg- 
ing the cooling water from the in- 
terior surfaces the water-box and col- 
lecting the tube-sheet and tube ends, 
the circuit being completed through the 
fange bolts the water-box. large 
condenser units with unpainted surfaces 
the initial galvanic current flow can ex- 
ceed amperes where sea water 
resistivity used for cooling. 
The current decreases with time cor- 
progresses, leaving layer 
graphite the cast-iron surfaces and 
eventually reversal may take place, the 
water-box becoming cathodic 
and tube ends. 

opportunity was afforded check 
these effects electrical measurements 
over period three years. Three sur- 
condensers constructed for new 
steam-electric station were provided 
with electrical insulation between the 
water-boxes and tube-sheets 
installing plastic sleeves and washers 
the water-box flange bolts, and 
the flanges auxiliary piping. 
made possible measure the 
open-circuit voltages short-circuit 
currents the galvanic cells. Two the 
condensers (No. and are 11,000 sq. 
and the third (No. 45,000 sq. 
The cooling water used these con- 
sea water with varying 
amounts fresh water dilution and 
measures the order ohm-cm. 
No. operated with the 
insulation short-circuited, and No. 
with the flange insulation open-cir- 
with flange insulation open- 
and later cathodically protected 
boxes had been painted with oil-base 
dust paint which greatly reduced 
the galvanic current compared with 
values that would have been measured 
unpainted surfaces. 


"Electric il Engineer, Ebasco Services, Inc., 


Graphitization Cast-lron Water Boxes 
Surface Condensers Stopped Insulation 


INLET 


SURFACE CONDENSER 
WATER BOX FROM TUBE SHEET AND SHELL 


The initial potential the galvanic 
cell formed the cast-iron water-box 
and brass tube sheet was about 0.35 volt, 
and the short-circuit current about 
amperes for Units and and am- 
peres for Unit After operating with 
the insulation short-circuited for 
months, the galvanic potential and cur- 
rent Unit No. had reduced prac- 
tically zero. Sixteen months later, meas- 
urements showed potentials 
rents reversed, the water-box now being 
cathodic the brass tube-sheet with 
open-circuit potential .027 volts and 
short-circuit current 0.26 amperes. 
Inspection the water-box showed 
graphitization had progressed depths 
paint coating had failed. 

Condenser No. which had been 
operating with the insulation effective, 
significant change occurred the 
galvanic potential, and inspection showed 
that the graphitization observed Con- 
denser No. had not developed this 
unit. Similarly, Condenser No. 


THESE FLANGES 


CAST /RON 
WATER 


which was open-circuited for five months 
and cathodically protected for fifteen 
months, graphitization developed 
the water-box. With this latter unit, 
portion the cathodic protection cur- 
rent can directed the tube-sheet 
and tube ends means resistance 
bond across the insulated flange. 

These tests show the importance ‘of 
the brass and cast-iron galvanic cell 
condensers this type and suggest that 
where the flanges are not insulated, 
good coating applied the tube-sheet 
and tube ends will more effective 
controlling corrosion the water-box 
than would coating the water-box 
itself. Severe graphitization the water- 
box will occur the water-box alone 
coated, unless cathodic protection in- 
stalled. With both the tube-sheet and 
water-box coated, cathodic protection 
current requirements are 
duced. High-purity zinc anodes such 
case provide efficient and effective 
current source. 
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Philadelphia Panel Discussion 


Record Attendance 
Boston Section 
Hears Sudrabin 


“Cathodic Protection,” Sud- 
rabin, technical director the Electro 
Rust-Proofing Corp., Belleville, J., 
drew the largest attendance any meet- 
ing yet held the Greater Boston 
Section. Sixty-five persons attended the 
social hour, dinner and evening meeting 
held October Hotel Beaconsfield, 
Brookline, Mass. There were mem- 
bers and guests. 

The discussion topic for this meeting 
was overwhelming first survey 
conducted determine membership in- 
terest. Those attending the meeting, 
fourth the recently formed Greater 
Boston Section, heard Mr. Sudrabin’s 
slide-illustrated talk. and 
answer period followed the talk. 

Committee activities reported during 
the business meeting indicated continued 
and growing interest 
Officers feel they have good program 
scheduled for the 1952-53 season. Present 
plans are hold the next meeting De- 
cember with Dr. Meissner 
Massachusetts Institute Technology 
guest speaker. 


NACE MEETINGS 


CALENDAR 


Nov. 

5—Metropolitan New York Section. 
Schwartz’ Restaurant, Broad St., 
New York City. “Surface Prepara- 
Liebman, Dravo Corp., Pittsburgh. 

Section. Kelley’s, 910 
Texas Ave., Houston. Cor- 
rosion Resistant Alloys and Their 
Weisert, Haynes-Stellite Co. 

18—Chicago Section. Chicago Engineers’ 
Club, 314 Federal St., Chicago. 

18—Cleveland Section. “Bacterial Cor- 
Weast, Case Institute 
Technology, Cleveland. 

25—Southwestern Shullers Res- 
taurant, Reading, Ohio. “The Cor- 
rosion Resistant Properties Cop- 
per and Its Alloys,’’ 
Tracy, American Brass Co. 

Dec. 

9—Houston Section. Kelley’s Res- 
taurant, Houston. 

10—Greater Boston Section. (Tentative) 
Meissner, Massachusetts Insti- 
tute Technology, speaker. 

12—Philadelphia Section. Poor Richard 
Club, 1319 Locust, Philadelphia. 
“Recent Trends Stainless Steels 
and Other High Walter 
Luce, The Duriron Co. 


Liebman Will Talk 
New York November 


“Surface Preparation for Organic 
Dravo Corp., Pittsburgh, Penn., was the 
talk scheduled for the Metropolitan New 
York Section, November meeting. 


“Corrosion Protection Natural Gas 
Mains New York” Kulman 
Consolidated Edison Co., New York, 
was the principal talk the September 
meeting held Manhattan. Mr. Kulman 
described the causes underground cor- 
rosion and the mitigative measures 
adopted the five gas companies re- 
ceiving the gas New York. 

During construction the 50-mile 
radial main the New York area, the 
coating, the insulating joints, and the 
magnesium anode 
tions were carefully tested. Surveys after 
construction indicated practically cor- 
rosion-free main. 

another address the September 
group, John McCreary Transco dis- 
cussed some unusual construction prob- 
lems encountered the vicinity 
Philadelphia, the New Jersey meadows 
and the Hudson River submarine 
crossing. 


Names candidates for 
tion officers will submitted the 
nominating committee. Nominations 
from the floor will accepted also. 


Inquiries concerning advertising 
Corrosion should addressed Cen- 
tral Office NACE, 1061 Build- 
ing, Houston Texas. 


CONTRACTS FOR CHICAGO CONFERENCE EXHIBIT SPACE 


descriptive brochure and copy the contract and 
specifications containing application for exhibit space 
for the Ninth Annual Exhibition the National 
tion Corrosion Engineers was mailed Oct. known 
prospects record October 15. The exhibit will 


connection with the annual conference Hotel Sher- 
man, Chicago, March 16-20, 1953. 


Anyone interested this exhibit who has not received 


corrosion problem round table dis 
cussion with panel four men 
arranged for the October 
Philadelphia Section. The four 
into which the discussion was divided 
and the respective leaders 
Metals and Alloys—T. May, Inter- 
national Nickel Co.; Inhibitors—George 
Best, Mutual Chemical Co.; 
Protection—J. Pearson, Sun Oil 
and Barriers (Paints and 
Nemours. 


Members were requested submit 
their questions advance, were 
asked present any other 
they might think the meeting pro- 
gressed. The meeting was the 
Poor Richard Club, October 


Guests included officers from ihe New 
York, Baltimore and Pittsburgh Sections 
and the Northeast Region NACE. 
full house ate dinner 6:30 p.m Chri 

Briggs, Philadelphia chairman Pow 
introduced Robert Pierce, moderator. also 


Clever presentation controversial mad 
questions evoked several views each 
subject, adding the value the free 
exchange information and experience. 

Some the points covered were: 
How ground large oil tank asso- 
ciated with electrical generators, and 
how protect from lightning; requi- 
sites primers for protective coatings; 
practical tests how abrasive action 
slurry can taken into consideration; 
the length time that selected concen- 
trations named inhibitors would 
effective mild steel special environ- 
ments; effectiveness anode water 
that does not produce calcareous de- 
posit; the length time that protection 
will continue system employing 


Sa 
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Section— 


Scheduled for the October meeting 
‘Designing Prevent Corrosion From 
Metallurgical Engineering 


George Mills 


George Arthur Mills, member 
since 1944, and retired superin- 
the Central Power Light 
power plants Corpus Christi, died 
divided Dixon, Illinois, hospital recently. 
helped organize the Corpus 


Section until retired 1951 when 
Cathodic mov Illinois. retained his 
odic 
first experience with corro- 
pipe systems from stray 
street railway and interurban 
submit For some years continued 
were with stray underground cur- 
working Waterloo, Iowa and 
later years, Mr. Mills worked 
problems around power plants, 
ihe New yater and gas and water distribu- 
Sections tion sysiems. came Corpus Christi 
designed the Nueces Bay 
chairman Power Plant constructed 1939, and 
designed the additions the plant 
troversial made 
each Mills was Fellow the Ameri- 
the free Institute Electrical Engineers, 
charter member the South 
and was born Buchanan County, 
July 1885 and graduated from 
coatings; State College Ames 1909 
engineering. Surviving are his 
and one son, Charles Wil- 
water 
reous de- 


Harold Gaidry 


Harold Langdon Gaidry, principal gas 
for New Orleans Public Serv- 
Inc., and member NACE since 
died last September New 
Orleans hospital. was years old. 
Gaidry, native Louisiana, at- 
ended Tulane University New Or- 
tans, where received his bachelor 
degree engineering 1923. 
joined Public Service 1924. 
vas member the American Gas 
and held various offices 
the organization. also was mem- 
the American Public Works As- 
the American Water Works 
the United States Chamber 
Commerce, the New Orleans Cham- 
ber Commerce, and the Young Men’s 
his widow, the former Mary 
his mother, one sister and 
ne brother. 


mploying 


reference all technical material 
his table chronological list 
and authors, page num- 
and alphabetical list authors. 


NACE NEWS 


Philadelphia Panel— 
(Continued From Page 


immersed magnesium anodes when the 
environment changed moist vapors. 

Which metals and alloys are most and 
least susceptible concentration cell 
corrosion; use liquid neoprene coat- 
ings industrial equipment; the phe- 
nomena polarization without cathodic- 
anodic action; welding 321 stainless steel 
fabrication processes; also Type 347 
stainless steel and the use titanium 
stabilizer and how acts; welding 
helium and argon atmospheres; 

Use cathodic protection system 
ship’s underwater body its 
effects the surface protected; oil base 
coatings, and vinyl coatings; 

Installation impervious preas- 
sembled chlorinated 
velope between brick and concrete 


FAC 


Con 


container hold nitric acid; apparent 
accelerated corrosion observations with 
the use chromate inhibitors metals; 
selection the best system protect 
steel against mildly corrosive water; 
explanation limits stopping pitting 
Type 316 stainless steel pipe when 
exposed chloride water; factors en- 
tering into cathodic corrosion lead 
covered electric cable; use neoprene 
coated lead sheeted cables. 

The scope the program was 
great that the trend the discussions 
quickly changed each question from 
the wide, general all inclusive range 
specific case. 


Reprints technical material printed 
Corrosion are not made except 
special order. limited number re- 
prints especially interesting material 
made occasion. 


EACH Found the Answer Wright! 


Wright never offers “‘cure-all” your water conditioning problems 
are individually studied and analyzed our technical staff. The 
answer each problem contained complete personalized report 
prepared especially for you. After you adopt our recommendations, 
constant field and laboratory checks insure proper, economical per- 
formance. Write call collect today for complete survey your 
individual water conditioning problems. 


Specializing Water Conditio 


HAVE YOU TRIED NEW FUEL CONDITIONER? 


Here's a new Wright development that eliminates sludge in 
cil storage tanks .. . keeps screens and burners clean. . . in- 
sures maximum combustion efficiency. Write for complete 


details TODAY! 


WRIGHT CHEMICAL CORPORATION 


GENERAL OFFICES AND LABORATORY 619 WEST LAKE STREET, CHICAGO ILLINOIS 


Offices in Principal Cities 


Distributors of Nelson Chemical Proportioning Pumps and 
Refinite Softeners and Other External Treating Equipment. 
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Chicago Section Sees 
Inco Film, Names New 


Committee for 1953 


Chicago Section members and guests 
saw the 70-minute International Nickel 
Co. color film “Corrosion Action” 
the September meeting. The program 
was preceded fellowship hour and 
steak dinner. Ladies were invited 
the meeting and most the guests were 
wives members. 

The third Tuesday each month was 
selected the meeting dates for the 
section. Harry Zimmerman the 
Resins and Rigid Polyvinyl Chloride” 
will the speaker for October. 

The following committees 
lected for the 1952-53 term: 

Arrangements: Holsinger, Corn 
Products Refining Co., Argo, Ill., chair- 
man. 

Hospitality: Lothringer, Sin- 
clair Research Labs., Harvey, chair- 
man; Rydell, National Aluminate 
Corp., Chicago, Peterson, Swift 
Co., Chicago; Seymour, Corn 
Products Refining Co., Argo, and 
Serbula, Jr., Allied Industrial Supply 
Co., Chicago, members. 

Host: Weisert, Sales Engineer- 
ing Inc., Chicago, chairman; Len 
Rissiter, Industrial Coatings Corp., 
Chicago and MacDonald, Electro 
Rust Proofing Corp., Chicago, members. 

Membership: Prosser, Duriron 
Inc., Chicago, chairman; Pfohl, 
Kinelski, Pullman-Standard Car Mfg. 
Co., Hammond, Ind., members. 

Publicity: composed Janota, 
Swift Co., Chicago and Kinney, 
Standard Co., Chicago. 

Program: Flournoy, Corn 
Products Refining Co., Chemical Div., 
Argo, chairman. 

Chicago Section’s programs for five 
meetings through May, 1953 have been 
announced follows: 

October 21—Vinyl Resins and Rigid 
Polyvinyl Chloride Harry Zim- 
merman, Goodrich Co. 

November 18—Corrosion Resistant 
Equipment, Walter Luce, The Dur- 
iron Co. 

January 20—Stainless Steel Corrosion 
Failures Barclay Morrison, Carpenter 
Steel Co. 

February 17—Round Table Discus- 
sion protective coatings. 

May 19—Round table discussion, gen- 
eral corrosion. 


Detroit Holds Question 
And Answer Session 


duced the International Nickel 
and question and 
Steel Sales Co. the subject various 
alloys which could utilized miti- 
gate corrosion industry were high- 
lights the first fall meet the 
Detroit Section. 

The meeting was held September 
the Engineering Society Detroit, 
Backham Memorial Building. Fifteen 
members and guests attended. 


Many, but not all, back 
Corrosion are available for sale. 


Nine Meetings Are 
Set Cleveland 


Cleveland Section’s 1952-53 program 
includes nine meetings through May, the 
first being corrosion alloy forum 
scheduled September 25. 

The program follows: 


Sept. 25—Corrosion and Alloy Forum, 
Williams and Co., Inc. 


Oct. Trip—full day plant visit 
Republic Steel Corp., Massillion 
and Canton Stainless Steel—produc- 
tion from blast furnaces cold rolling. 


Nov. Corrosion,” Dr. 
Weast, Asst. Prof. Chemistry, Case 
Technology, Cleveland, 

hio. 


Dec. Application Corrosion 
Preventives Army Ordnance,” 
Wright, Cleveland Ordnance Dis- 
trict. 


Jan. 13—Joint Meeting with Cleveland 
Electro-Chemical Society “Recent 
Developments Corrosion Labora- 
tory Techniques.” 

Feb. Iron and Steel,” 
Dr. Hoxeng, Research Lab. 
Steel Corp., Pittsburgh. 


March Use Plastics Cor- 


rosive Environments,” speaker 


selected. 


Apr. Treatment for Cor- 
rosive Prevention,” speaker 

May tour and “refreshments” 
Loisys Brewing Co., Cleveland, Ohio. 


All meetings are held the 
Cleveland Engineering Society unless 
indicated otherwise. Coffee talks short 
films are planned for the lecture 
meetings. 


Uhlig Addresses St. Louis 
Section September 


Uhlig, Massachusetts Institute 
Technology, spoke before 
meeting Greater St. Louis Section 
Corrosion Engineer.” There were 
members and guests present, some at- 
tending the Washington University cor- 
rosion short course then session. 


Atlanta Section Meets 
Develop New 


First meeting the newly formed 
Atlanta Section was scheduled October 
the Harris Restaurant, Atlanta, 
Ga. session and gen- 
eral discussion develop ideas and 
explore possibilities for future meetings 
were the agenda. movie was 
scheduled for presentation the meet- 
ing. The Atlanta Section the first 
separate section organized the South 
East NACE Region and now has 
members. 


Petrocelli Named 


Petrocelli, Patent Button Co., 
Waterbury, Conn., has accepted chair- 
manship the Corrosion Principles 
Symposium for the NACE 
ference Chicago. 


Cardwell Talk Features 
Houston Section Meeting 


Houston Section members Sep- 


tember meeting heard talk, 


structure and the Corrodibility 


Cardwell, main speaker the 


ning. Dr. Cardwell chief chemist 
Dowell Inc., Tulsa, Okla. 

corrodibility steels was found that] 
the degree annealing measured 
the resolution the pearlite, the grain] 
size and the presence the 
fluence the corrosion rate steels 


Two acid inhibitors were examined 


order investigate materials 
could satisfactorily used 
different grain structure steels 
industrial applications inhibited 
drochloric acid solutions. 

Dr. Woodburn, head the de-§ 
partment mechanical 
Rice Institute, was the coffee speaker, 
His topic was “The Individual’s Future 


Engineering.” 
Scheduled for the Houston Section 


Oct. 14—V. Volkening, Dow Cheni- 
cal Co.; Hulon Crawford, Huinble 
and Refining Co. Joint meeting with 
Houston Paint and Varnish Club, 
“Problems the Paint User Paint 
Manufacturer.” Followed panel dis-§ 
cussion and round table. 

Nov. 11—E. Weisert, Haynes Stellite 
Co., Corrosion Resistant 
loys and Their Application 
dustry.” 

Dec. 9—To Announced. 

13—A. Tracy, American Brass 
Co., “Condenser Tube Alloys.” 

Feb. Doughty, Carpenier Steel 
Co., “Stress Corrosion Cracking 
Stainless Steels.” 

March 3—Frank LaQue, 
Nickel Co. Joint meeting with 
American Society for Metals. 

April 14—University Night. 

May 12—Founder’s Night Program. 
All the meetings except March 

will held Kelley’s. March meeting 

held the Ben Milam Hotel. 


Talks Coatings 
Are Heard Dallas 


North Texas Section, NACE 
joint meeting with the Dallas Paint, 
Cafe, Oak Cliff, Dallas, Oct. 
speakers were Ben Grimes, Dallas 
Water Works; Bill Thornton, 
Refining Co.; Otto Sieplein, Sherwi 
Williams Paint Co.; and Clarence 
Sixty were present. 

The speeches were brief and 
members and members the 
Paint, Varnish Production Club. 
was the first joint meeting the 
for users and manufacturers 
tive coatings and paints 
problems. 


Wickenden Elected 


Nickel Co., Inc., has been 
member the Welding 
cil the Engineering Foundation 
three-year term beginning October 
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Tulsa Invites Region 


Appointment nominating com- 
mittee for election Tulsa Section 
1953 officers, announcement 
lege, decision invite the South 
Central Region meeting Tulsa for 
the 1953 meeting and the appointment 
committee present the invitation, 
were some the highlights the 
Tulsa Section meeting. 

“Coal Tar Coating Specifications 
Relation the Manufacturer and Con- 
was the topic the speaker, 
Norman Shideler, Pittsburgh Coke 
Chemical Co., Pittsburgh, Penn. dis- 
cussicn period followed the talk. 

Section Chairman Hunter, Jr., 
appointed Hugh chairman the 
committee with Fred Pyeatt 
and McNulty members. Election 
were: Williamson, Jr., 
tt, members. 

invite the holding the South 
Central Region meeting 1953 Tulsa 
were: Williamson, Jr., chairman; 
and Hieronymus and William 
Hutcliison, members. 

Announcement was also 
pipe coating tests scheduled 
he!d near Bartlesville October. 

Detinite date for the December meet- 
ing was not set. 


Recent Changes 
Committees Listed 


Recent 
Technical 
follows: 

TP-1A—Pacific Coast. Tom- 
kins, resigned. Vice-chairman, 

General Petroleum Corp., Box 
726, Wilmington, Cal. 

TP-1C—Vice-chairman added: 
Greenwell, Atlantic Refining Co., Dallas. 

TP-1F—Now chairman, Prange, 
Phillips Petroleum Co., Bartlesville, Okla. 


TP-4—Minimum Current Require- 
ments for Cathodic Protection. 
Pearson, Sun Oil Co., resigned. 

TP-5A—Vice-chairman added, 
Luce, Duriron Co., Dayton, Ohio. 

Sweet, Colgate-Palm- 
olive-Peet Co., resigned chairman. 
_TP-5D—F. Whitney, Monsanto 
Chemical Co., resigned chairman. 

PACIFIC—Changed West 
Coast Division. Chairman: White- 
neck, Long Beach Harbor Dept., Long 
Beach, Cal. 

TP-6B—Vice-chairman added, 
Sline, Sline Industrial Painters, Houston. 
Pipe Line Coatings and 
TP-6F Protective Coatings the 
Food Industry both dropped. 

TP-6G—Vice-chairman added, 
hiting, Bakelite Corp., New York. 

Metallic and TP- 
Standards, both dropped. 

Corrosion Control the 
Transportation Industries. 
chairman, Magee, Association 
American Railroads, Chicago. 

added, 
Jr., Service Pipe Line Co., Tulsa. 

added, Ray- 
Hadley, Susquehanna Pipe Line 
Co., Philadelphia. 


Practices Committee are 


NACE NEWS 


Cooling Water Problems 
Discussed Port Arthur 


“Use Surface-Active Agents 
Cooling-Tower Water Treatment,” 
Oxford, Jr., Sun Oil Co., Beau- 
mont was the main address for the Sep- 
tember meeting the Sabine-Neches 
Section. The meeting was held the 
Goodhue Hotel, Port Arthur, Tex. 
was decided hold the next meeting 
October Lake Charles, La. 


The 12-issue subscription price 
Corrosion non-members NACE 
now $9. The single copy price 
non-members $1. 


Sulfide Stress Reprints 
Are Now Available 


Reprint copies the Symposium 
Sulfide Stress Corrosion, consisting 
four papers this subject presented 
the Galveston, 1952 meeting NACE 
and one reprint paper from the Cana- 
dian Mining and Metallurgical Bulletin, 
are available. The 36-page reprint 
available from National Association 
Houston Texas, per single copy 
cents per copy for five more 
copies one address. 

was published the October issue 
Corrosion and has been designated 
Publication 52-3. 


LONG 
SERVICE 


CORROSION! 


Pipelines subject wide variety temperature, moisture 
and abrasion conditions are protected from destructive agencies 
all kinds when coated with Reilly Enamel—an outstanding 
coal tar product. result, these pipe lines are remarkably 
free from costly service interruptions, and render years 
dependable service. 
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Nationally Known Speakers Will Participate 
Western Region Meeting November 


Members the Western Region will 
meet the Los Angeles Biltmore No- 
vember 20-21 for the Western Region 
Conference. Eight speakers will give ad- 
dresses variety technical sub- 
jects and entertainment for members and 
their ladies has been arranged. 

Schilling, chairman, Western 
Region, said the program will include 
the showing film, “Corrosion 
Action” produced the International 
Nickel Co.; fellowship hour and din- 
ner and entertainment the Biltmore 
Ballroom the evening the 20th. 

Eight the speakers who will ad- 
dress the conference are: Dr. Norman 
Hackerman, University Texas; Dr. 
Pierre Van Rysselberghe, University 
Oregon; Munger, Amercoat Corp., 
South Gate, Cal.; Tandy, Stand- 
ard Oil Co. Cal., Segundo, Cal.; 
Magna Products, Inc., 
Santa Springs, Cal.; Boberg, 
Chicago Bridge Iron Co., Chicago; 
Humble, Dow Chemical Co., Mid- 
land, Mich. and Whiteneck, Long 
Beach Harbor Dept., Long Beach, Cal. 

Campbell, executive secretary 
NACE will present provide in- 
formation the operation Central 
Office Registration fee for the 
meetings $4.00. 

addition the Regional officers, 
the following are serving the Con- 
ference Committee: Guy Corfield, pro- 
gram; John Brown, arrangements; Aus- 


. 


Howell, publicity; Robert Kerr, reg- 
istration and Paul Krikscus, entertain- 
ment. 


Bulow Heard Tube 
Alloys San Francisco 


The San Francisco Bay Area Section 
heard Bulow, corrosion metal- 
lurgist the Bridgeport Brass Co. 
speak “Corrosion Testing Con- 
denser Tube Alloys.” Mr. Bulow dis- 
cussed the corrosion copper base 
alloys and the effect varying the 
concentration alloying elements. Par- 
ticular emphasis was placed corro- 
sion problems encountered condenser 
tubes. The meeting was held the Alou- 
ette Restaurant, San Francisco, Cal. 


Inhibitors 
Topic Los Angeles 


“The Use Inhibitors for Corrosion 
Control the Petroleum and Chemical 
Industries” Aaron Wachter, Shell 
Development Co., Emery, Calif. was the 
talk scheduled for the September meet- 
ing the Los Angeles Section. 

Mechanisms inhibitor action and 
explanation how inhibitors work were 
his topics. This included discussion 
electrochemical theory, adsorption and 


MAKE 
YOUR INVENTORY 


film theories, passivation, the role 
oxygen inhibition, localized attack 
caused inhibitors, action inhibitors 
bimetallic systems and classification 
inhibitors. 

addition, information the char- 
acteristics important inhibitors used 
industrially and new developments 
corrosion inhibitors was given. 
discussion the selection inhibitors 
for specific applications, the principles 
guiding initial selection and the methods 
for determining their suitability was 
follow. included also was dis- 
cussion important and ex- 
amples the practical applications 
inhibitors petroleum production, re- 
fining and pipe lines and chemical 
process industries. 

The meeting was held September 
Roger Young 


Committee Directory 
Copies Are Available 


Copies the 1952 Committee 
tory the National Association Cor- 
rosion Engineers, published 
1952, designated Publication No. 52-2 are 
available for sale. The price 
per copy postpaid. The 
cludes the names and addresses all 
members technical and standing com- 
mittees the association the 
publication date. 


The 1954 Conference and Exhibition 
the National Association Corrosion 
Engineers will held March 15-19 
Kansas City, Mo. 


by 
of 


Service Engineers flange insulation packaged individual sets. Each box stamped and 
marked with the A.S.A. pipe size and working pressure the flange for which the set prepared. 


Your field men will longer wonder what makes set flange insulation, know. 
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Federated Magnesium Anodes 
Cut Corrosion Losses 


Corrosion costs money. but corrosion losses can often eliminated using Federated 
Magnesium Anodes. 


Federated anodes fight corrosion underground piping, tanks, other buried metal 
prevent oil, gas, and water surrounding equipment and 
property fire and explosion hazards. 


Federated Magnesium Anodes are high quality products with several exclusive features. 
Each has electro-galvanized spiral strip core chemically bonded the magnesium alloy 
assure perfect electrical contact between the metal the anode and the metal 
protected. The core extends the full length the anode too, assuring uniform anode con- 
sumption. All connecting wire joints are silver-soldered for low resistance and high strength. 


Federated Magnesium Anodes are available every standard size variety special 
sizes can had little extra cost. 


For technical assistance with your corrosion problem, write Federated’s Corrosion 
Advisory Service. For recent informative bulletin Magnesium Anodes for Cathodic 
Protection, write Department 


For magnesium any non-ferrous metal alloy...see Federated first. 


/ 
q 
AMERICAN SMELTING AND REFINING COMPANY 120 BROADWAY, NEW YORK 
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Awards Metal Show 
ASM Are Revealed 


annual seminar, the Gold Medal 
Award and the Research Medal Award 
were highlights planned for the 34th Na- 
tional Metal Congress and Exposition 
the American Society for Metals held 
Philadelphia October. Theme for the 
meeting was “Metal Keeps the Peace.” 

“Modern Research Techniques 
Physical Metallurgy” was the subject 
morning and afternoon sessions the 
seminar held Saturday and Sunday. 
Oct. 18-19. Fourteen papers were 
presented outstanding men the 
metals field. Throughout the week, morn- 
ing afternoon and evening technical ses- 
sions were held. 


Until recently mechanical weakness 
and high costs have discouraged 
the large-scale use insulating 
couplings gas distribution sys- 
tems. Now comes PESCO safe, 
economical, rugged, easy install, 
and assuring permanent electrical 
insulation, 


Insulate your distribution system with 


INSULATING COUPLINGS* 


PESCO couplings are designed 
and built stand under all 
types extreme operational 
conditions. They are molded 
nylon under high pressure. 
Nylon thermoplastic resin 
which comparable thermo- 
setting resins physical prop- 
erties and far superior chem- 
ical resistance and the ability 
withstand bending, side thrust 
and shock. They stand pressures 
1100 psi and are not af- 


Patent Pending 


PLASTIC ENGINEERING AND SALES CORP. 


BOX 1037 


LAST! ECONOMICAL, SHOCK 
RESISTANT INSULATING COUPLING 


8ox 1037 


fool-proof electrical insulation 


stalled your regular workmen 


procedures. Available all sizes 
from 34” 2”. 


Winner the Gold Medal award, es- 
tablished 1943 “to recognize outstand- 
ing metallurgical knowledge and excep- 
tional ability the diagnosis and solution 
diversified metallurgical problems,” 
went Robert Mehl, chairman the 
Metallurgical Advisory Board the 
National Academy Sciences, National 
Research Council and head the depart- 
ment metallurgy Carnegie Institute 
Technology. 

Cleo Craig, president the Ameri- 
can Telephone and Telegraph Co., was 
unanimously recommended the award 
committee receive the Medal for Ad- 
vancement Research. Mr. Craig has 
been for many years director the Bell 
Telephone Laboratories and the great 
progress made the laboratories was 
given the reason for his selection. 

Meeting concurrently with the National 


300°F. Molding forms perfect 
threads and “di-electric wall” 
inside the coupling provide 


and added sealing ability. spe- 
cial locking device prevents the 
coupling from turning slip- 
ping its steel sleeve. 


PESCO couplings may in- 


with their standard operating 


FORT WORTH, TEXAS 


Metal Exposition was the Society for 
Non-Destructive Testing, Inc., The 
American Welding Society and the In- 
stitute Metals Division the 
standing industrial and management 
gineering executives were the 
frame, electrical, metallurgical, 
heavy equipment destructive 
testing industries. 

The Metals Section the Special 
Libraries Association planned 
meeting with papers and discussions 
mutual interest metallurgists and 
technical librarians. Various types 
automatic machines being developed for 
literature handling were described. 
Availability government re- 
ports, problems foreign lit- 
erature and the functions the tech- 
nical library were planned 
talks and discussions. 

The new defense metal, and 
alloys was the subject all 
day symposium under the 
Hunter, dean, Rensselaer Poly- 
technic Institute. Also 
with the exposition, the seventh 
lographic Exhibit was held. 


ASTM Offers 50-Year 


Comprehensive Index 


comprehensive 50-year index the 
technical material published the 
American Society for Testing 
has been compiled and available now 
from the society’s offices 1916 Race 
Street, Philadelphia. The 
lication includes author 
ceding subject listings which coniplete 
titles papers are given, permitting 
condensation the subject heading 
Every paper report ref- 
erenced under major subjects and ma- 
terials discussed. complete numerical 
listing ASTM special technical pub- 
lications also included. 

separate condensed subject index 
lists all technical symposia. per 
copy: ASTM members $4.75; others, $6. 

The society concurrently has issued 
Bibliography and Abstracts Electri- 
cal Contacts covering 1835 1952, 
226-page, cloth covered book designated 
Publication 56-F. 


Crerar Library Issues 
New Abstract Service 


“Crerar Metals Abstracts,” 
service offered the 
Library, East Randolph St., Chicago, 
Ill., abstract service scientific 
articles the “minor metals.” The 
service costs $50.00 for issues. The 
metals covered the abstract the 
August issue included titanium, 
nium, hafnium and the rare earth metals. 
Five the abstracts this issue, most 
the corrosion engineers. 


St. Louis Meeting 
Hears Robinson 
Galvanic Corrosion 


electrochemical analysis cor- 
rosion reaction, corrosion cell 
and current-potential relationship: 
corroding metal surface were des. 
Harold Robinson Dow nical 
Company St. Louis October 
addressed section members the 
subject “Galvanic Corrosion and 
Protection. 


|. 

4 

4 

© 

q 
q 
| 

: 


November, 1952 NACE NEWS 


tructive 


Special 
sions 
and 
ped for 
scribed. 
irch re- 
lit- 


and 
Poly- 


PROTECTION 

ELECTRO RUST-PROOFING CORP. (N. J.) 


the 
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now 
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protection cross country 
pipelines and gas distribution systems depends 
thorough analysis each problem com- 
petent technicians, followed design and in- 
stallation specifically applied your individual 
needs. 


index 
ost per 
$6. 
ssued 
Electri- 
1952, 
ignated 


Pipe Protection Division brings you the 
knowledge, training and dependability highly 
skilled engineers and well-equipped crews backed 
over years experience all sections 
the country. you want complete protection 
your pipe line buried steel structure lowest 
cost, write call the Pipe Protection Division, 
ELECTRO RUST-PROOFING CORP. 
Belleville, 
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DOWN-THE-HOLE calibration corroded oil well tubing demonstrated during the Shreveport 
Section Corrosion Short Course September 18-19 Roy Warren, Tuboscope Co., Shreveport. 


Field Demonstrations Featured Shreveport 


Demonstrations actual techniques 
used making installations cathodic 
protection systems highlighted the third 
short course given Shreveport Section 
NACE September and 19. There were 
103 registrants attending the technical 
sessions the auditorium and science 
building Centenary College, Shreve- 
port and the technical demonstrations 
the campus. 


Eight instructors handled the ten ses- 
sions. While short courses previously 
given Shreveport section have been 


RECTIFIER INSTALLATION for cathodic pro- material was interest equally 
tection explained during Shreveport Section and the experienced 


Short Course September 18-19 Pea- engineer. 
body, Ebasco Services, Section officials were expressive 


their thanks for the cooperation Cen- 
tenary College providing its facilities. 


NACE sells subscriptions cal- 
endar year basis McBee punch cards 
which are printed abstracts cor- 
rosion literature published more than 
500 periodicals home and abroad. 
More than 2000 cards are issued an- 
nually. They are pre-indexed according 
SHREVEPORT SHORT COURSE committee the punch card index 
charge arrangements for the September periodical 
18-19 sessions Centenary College, left and second authors, and year. 
right: Robert Bullock, Interstate Oil Pipe Line 
Co.; Broome, Arkansas-Louisiana Gas 
Co.; Evans, United Gas Pipe Line Co. 
Not present when photograph was taken, Pat 

Miller, Texas Eastern Transmission Corp. 


Tennessee University 
Offers Corrosion 


The University Tennessee Knox- 
ville offering undergraduate course 
corrosion the Engineering College 
which covers study the nature, mech- 
anism and present theories corrosion 
and its mitigation. Emphasis placed 
forms corrosion and their effect 
the mechanical properties, 
edge which essential for design 

Also covered are corrosion at- 
mosphere, aqueous media, soils, hot 
gases, molten salts and liquid metals, the 
latter being fairly recent addition 


New Members 
Gained NACE 
St. Louis Course 


Fifty non-members the National 
Association Corrosion Engineers at- 
tending the Washington University, 
Louis short course corrosion Sep- 
tember 8-12 have applied for member- 
ship the association. There were 
registered 122 persons, whom were 
non-members NACE. Twenty-three 
states were represented and at- 
tended from Canada, Colombia, 

Interest among the registranis ex- 
pressed itself spirited and 
several requests that additional ening 
meetings held for further 
also was suggested that pic- 
tures pictorial data the 
corrosion testing instruments 
cluded, and the suggestion the 
tunity see laboratory scale 
the evening was received 


High Level Attendance 


Significant was the attendance level 
supervision. There were two 
dents directors, two and 
eleven plant department 
ents. These constituted bette: than 
percent the attendance evi- 
denced the growing interest man- 
agement echelon corrosion matiers. 

University professors 
astonishment when requests were for 
additional night-time sessions. One evening 
session was organized and held pipe line 
people September 10. The university aculty 
was impressed the consistent use 
visual aids the lecturers. 

trip through the Anheuser-Busch 
bottling plant was attended 
persons and was reported some ex- 
cellent singing voices were found among 
the visitors, 

Credit for the smooth functioning 
the course was given Dr. Reals, dean 
the University College and Dr. 
Brandenburg, assistant dean 
Whitney, Jr., North Central Region 
NACE Director. 

The news report 
session interjected comment from the 
school’s janitor that the group was the 
cleanest had ever had the building. 


(Continued Page 12) 


corrosion technology resulting from the CLASSROOM SESSION during the Washington University, St. Louis Short Course Corrosion held 
use nuclear energy. September. The course had 122 registered. 
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More than 
Abstracts 


Corrosion Literature 
Published 1945-46-47 
Over 542 Publications 


Bibliographic Surveys 
Corrosion 


1945 VOLUME and 1946-47 VOLUME 


Combination Price NACE Members 
(Others, $12) 


These Two Useful, Cloth Bound Volumes Contain: 
417 Pages, inches 
Over 4000 Abstracts Topically Indexed 

and Cross-Indexed 

Logically Arranged Topical Indices 
Over 3300 Authors’ Names Indexed 
Extensive Subject Index 
Easy-to-Read Format 
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1945 VOLUME Alone 1946-47 VOLUME Alone 
NACE Members $4.00 NACE Members $7.00 
(Others, $5) (Others, $9) 


Address your orders Campbell, 1061 M&M Houston Texas 
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Sessions Include 
Corrosion Meetings 


Meetings interest corrosion work- 
ers scheduled during the 32nd Annual 
meeting the American Petroleum In- 
stitute Chicago November 10-13 are: 

November 10—9 a.m. Subcommittee 
Corrosion. Chairman, Camp. 

November 9—2 p.m. and November 
a.m. Joint meeting: Ander- 
son presiding. Committee Pipe Line 
Technology, Anderson, chairman; 
Subcommittee External Corrosion, 
Glass, chairman; Subcommittee 
Products Pipe Line Technology, 
DeGroot, chairman; Subcommittee 
Internal Corrosion Crude Oil Pipe 
Lines and Tanks, Brannon, chair- 
man; Subcommittee Tank 
Practices, Charles Nicholson, chair- 
man; Subcommittee Pipe-Line Hy- 
draulics, John Peterson, chairman; 
Subcommittee Pipe-Line Construc- 
tion Practices, Stirling, chairman. 


Welding Society Will 


Convene Houston 


The American Welding Society has 
announced its plans for conducting 
National Spring Technical Meeting 
the Shamrock Hotel Houston, June 
16-19, 1953. 

The technical paper program will in- 
clude papers and symposia welding 
and allied subjects national and re- 
gional aspect and technical treatise sub- 
jects interest the specialized indus- 
try the Southwest, the aircraft, the 
oil, chemical, shipbuilding and others. 


Some Lecturers Are 
Selected for Corrosion 
Course California 


Some lecturers for the University 
California, Berkeley Corrosion Short 
Course February 2-6 have been named. 
The course being given the uni- 
versity’s departments mechanical en- 
gineering, mineral technology and chem- 
ical engineering cooperation with the 
National Association Corrosion En- 
gineers. 

chronological outline the course 
was published Corrosion, October, 
Page News Section. Listed below are 
the names lecturers and their subjects 
given the university: 

Opening the meeting: Baldwin 
Woods, vice-president, University exten- 

Introduction Study Corrosion 
and Fundamentals, Fontana, Ohio 
State University. 

Ferrous Metals, Kendall, Na- 
tional Tube Division, Steel Co. 


Non-Ferrous Metals, Friend, 
International Nickel Co., Inc. 


Special Alloys, Fontana. 


Organic Protective Coatings, 
Seagren, Stoner-Mudge, Inc., Mellon 
Institute. 


Cathodic Protection Principles, 
Robinson, Dow Chemical Company. 


Chairman the presentation “Special 
Topics Corrosion” will Mark 
Adams, Washington State Institute 
Technology. 


Frank Whitney, Jr., Monsanto Chem- 
ical Co. 


plant, all means investigate “COPON,” 
the Epon resin coating, newest development 
for industries the Gulf Coast area. Test 


you have corrosion problem your 
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Design Equipment from the 
rosion Standpoint, Ward Pratt, 
ington Corp. 

tion and Structural Stability, James 
Kerr, Braun and Co. 

The Role Corrosion Engineer 
Industry, Vance Jenkins, Union 
Company. 


New 


(Continued From Page 10) 


were compiled 


from registration records: 
TABLE 
Geographical Distribution 
Minnesota ....... South 
TABLE 
Industrial Distribution 
Metal Supply Coatings 
Fabrication 
Gas Instruments ..... 
Metal Mining Pharmaceutical 


and find gives highly effective resistance 


salt spray and chemical alkalis. 
information trial order. 
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AIR COOLED 
OIL IMMERSED 


OIL IMMERSED 
EXPLOSION-PROOF 


HERMETICALLY SEALED STACK 


ADD- 


For Air Auto Patrol 


FLASHING 
SIGNAL CIGHT 


Flashing light indicates continuous cathodic 
condition. 


Can installed all makes rectifiers. 
Visible daylight 300 yards more. 
Light can turned any direction. 


Designed indicate failure either A.C. 
D.C. output. 
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Houston Texas 


Cathodic Protection 


ALL-CO 
CATHODIC PROTECTION 
Design Installation Surveys 

Equipment Supplies 
ALLEN CATHODIC 


PROTECTION CO. 
Box 386 Phone EDison 2081 
HARVEY, LOUISIANA 


Cathodic Protection Service 


aterial Supplies 


Everything in the Cathodic Protection Field from 
an Insulating Washer to a Turnkey Contract 
Installation 


4601 Stanford HOUSTON Phone 5171 


NEW ORLEANS 
1639 Robert St. 


TULSA 
310 Thompson Bidg. 
Phone CH-8310 


Phone 2-9357 


CORROSION RECTIFYING CO. 


1506 ZORA ST. 7522 HOUSTON 


CATHODIC PROTECTION 
SURVEYS DESIGN INSTALLATION 


Pipe Lines Offshore Platforms 
Refinery Gasoline Plant Lines 
Municipal Systems Barges 


CORROSION SERVICE LIMITED 
Offers CANADA 


A Complete Service in Corrosion Engineering, 
Design and Installation of Cathodic Protection 
Systems. 


Resistivity and Electrolysis Surveys, 
Selection and Application of Protective Coatings. 
Rectifiers Anodes Materials 


York St., Toronto, Canada 


CATHODIC PROTECTION 
Surveys Engineering 
Installation Maintenance 
Electro Rust-Proofing Corp. 
(N. J.) 

BELLEVILLE NEW JERSEY 
Atlanta Chicago Dallas Monrovia 


Complete 
CATHODIC PROTECTION 


for special applications; water tanks 


and pipe lines. 


CORROSION ENGINEERING 


SURVEYS DESIGNS SPECIFICATIONS 
Impartial Evaluation 


THE HINCHMAN 
CORPORATION 
Engineers 
Francis Palms Bidg., Detroit Mich. 


CORROSION— 


CORROSION DIRECTORY 


Cathodic Protection 


Cathodic Protective Systems 
Designed and Installed 


Coating and Laying Specifications; 
Corrosion Surveys; Consultation On 
All Types of External Pipe Line Corrosion. 


Huddleston Engineering Co. 


Bartlesville Oklahoma 


Magnesium installed 


ENGINEERING — SURVEYS 
job or installation only) 


(Complete 


Dependable Selenium Rectifiers 
for Cathodic Protection 
Gre manufactured by 
Richardson-Allen Corporation 
a manufacturing affiliate of 


WESLEY BLOCK AND COMPANY 
39-15 MAIN STREET, FLUSHING, NEW YORK 


IN CANADA: Richardson-Allen of Canada, Ltd., 
370 Victoria St., Toronto, Ontario 


RIO ENGINEERING CO. 


Cathodic Protection Systems 
Surveys Design 


HOUSTON, 
3607 Yoakum 


TEXAS 
9792 


CATHODIC PROTECTION 


Distributors and Contractors 
@ T. D. Williamson Casing Insulation 
@ Good-All Rectifiers @ Dow Magnesium 
Anodes @ National Graphite Anodes @ In- 
struments and Insulation @ Contract Anode 
Installations. 


Coatings and Linings 


CORROSION ENGINEERING 


Let select and apply the coating 
lining best suited protect your 
equipment and structures. 


17760 Clarann Avenue 
Melvindale (Detroit) Mich. 


Advertise the 
CORROSION DIRECTORY 
(12 Months $60) 
After Jan. 1953, $75 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


Vol, 


Over 4600 Paid 
Readers Monthly 


Coatings and Linings 
CORROSION-PROOF 


COMPLETE LINE 
PROTECTIVE 


4832 DGE RD. 


The CEILCOTE Co. 
Engineering Service 


CARL DEUBER 


Technical Services 


Prevention Deterioration 


Anaerobic Corrosion 
Fungus Inertness Tests Pipe 
Wrappers — Tapes 
Laboratories 
114 East 32nd Street 
NEW YORK 16, 


Telephone: 
LExington 2-3244 


Instruments 


INSTRUMENTS 


For the Corrosion Engineer 


Copper Sulfate Electrodes 

Resistivity Rod Pipe Prod 

@ AC Bridges 

@ No Current Potentiometer with 
Current Ranges 


COLLINS 


ANGLETON, TEXAS 


Pipe Coating and Wrapping 


SERVING ALL PIPELINES 
PIPELINE ASBESTOS FELT 
Made The Ruberoid Co, 
COAL TAR ENAMEL COATINGS 
Made Pittsburgh Coke Chem. Co. 


PERRAULT GLASS PIPE WRAP 
Made by Perrault Glass Fiber Corp. 
“Steve” Day 
DAY COMPANY 
1973 Gray Houston 19, Tex. 
Phone JU-2431 


Complete Corrosion Mitigation 
Product and Equipment Line 


REPRESENT: Koppers Coatings, Nicolet 
Asbestos Pipe Line Felts, Apex Magnesium 
Anodes, National Graphite Anodes, Tapecoat. 


@ Rectifiers @ Instruments 
and other nationally known products 


MIDDLE WEST COATING SUPPLY 


TULSA, OKLA. 


207-A Daniel Bldg. Phone: 


PIPE COATING 


PIPE PROTECTION SERVICE. 


Modern Portable Railhead 
Equipment for Any Size Pipe 


Main Plant: 179 FRONT ST., N.J. 
“The Complete Coating Service’ 


Paid circulation Corrosion has 
creased every year since the 
was founded. 


TANKS, FLOORS, FUME 
PROCESS EQUIPMENT 


TERIALS CONSTRUCTION SUPERVisioN 3 
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November, 1952 


POSITIONS WANTED 
and 
AVAILABLE 


@ Active and Junior NACE members may run 
without charge two consecutive advertise- 
ments annually under this heading, not 
over 35 words set in 8 point text type. 

@ Firms seeking employees, regardless of 
NACE membership, may run an advertise- 
ment of the same specifications in- 
definitely. 


Advertisements other specifications will 
charged for standard rates. 


Wanted 


Engineer, years’ pipe line 
desires sales position rep- 
for manufacturer pipe 
cathodic protection equipment. 
CORROSION, Box 52-11. 


Positions Available 


Engineer—Familiar with ma- 


construction and corrosion 


and recommend, also develop 
for mfg. chemical-proof equip- 
nent. Advise experience and salary de- 


Process Equipment Corp., 
Ave., Cleveland 11, 


Ohio. 


Engineers. Positions available 


for graduate electrical engineers 
Previous field and design ex- 
perience corrosion mitigation systems 
required. Extensive 
Salary open. The Hinchman Corp., En- 
Francis Palms Bldg., Detroit 
Mich, 


Corrosion Engineers 


Leading engineering and construction firm 
offers staff positions corrosion engineers 
with minimum of three or four years ex- 
perience in corrosion investigations and de- 
sign of cathodic protection on pipe lines and 
lead cables in country and city networks. 
Must be graduate electrical engineer (or 
equivalent). Work involves extensive travel 
with headquarters in New York City. Salary 
commensurate with experience and ability. 
Good opportunity for advancement. COR- 
ROSION, Box 52-12. 


The 1953 Conference and Exhibition 
the National Association Corro- 
Engineers will held March 16- 


with headquarters the Sherman 
Chicago. 


Write for Rates, 1061 
Houston 2, Texas 


Materials 


PLASTIC ENGINEERING SALES CORP. 


Quality Products for Corrosion Control 


PESCO 


Molded Ring Seal Gaskets 

Armored Nylon Insulating Coupling 

Plastic Corrosion Protection Pipe Coatings 

Pips Wrapping Machines 
Telephone PE-5136 

BOX 1037 FORT WORTH, TEXAS 


CORROSION 
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Committee Praised for Highly Successful 
South Central Region Meeting 


High praise for committeemen respon- 
sible for the successful 
South Central Region meeting New 
Orleans October 1-3 was 
Kelly, regional director. “Cliff 
Barr, general arrangements chairman 
and John Loeffler, technical program 
chairman and their co-workers are 
congratulated their efforts. feel sure 
NACE members recognize and appre- 
ciate the efforts these committeemen 
making possible such worthwhile 
and enjoyable Mr. Kelly said. 

“The meeting reminded many old-timers 
the national meeting held Kansas City 
1946,” Mr. Kelly reminisced. 

Registration 570, which 484 were 
men and women guests far ex- 
ceeded that any previous South Cen- 
tral meeting. Registration New Or- 
leans was almost equal registration 
the national meeting 1946, and total 
registration New Orleans 
excess that Kansas City. 


High Level Attendance 

The presence many top level man- 
agement representatives the larger 
oil and gas pipe line companies indi- 
cated continuing and growing interest 
their part the activities NACE, 
Mr. Kelly asserted. Attendance man- 
agement representatives probably was 
due part the special emphasis 
placed management problems regard- 
ing corrosion the technical program. 

The technical program consisted 
items divided among four symposia, 
all relating petroleum production and 
transportation. feature was 
five addresses the 
tween the corrosion mitigation work 
NACE and principal organizations 
the petroleum field also engaged cor- 
rosion control activities. 

Preprints five the technical papers 
were prepared and distributed, and dis- 
cussions following the presentation 
papers were collected. 


New Officers Nominated 

New officers for the region were nomi- 
nated follows: Waldrip, for- 
merly vice-chairman, was nominated 
become chairman; Moffatt, Jr., 
secretary, was nominated become 
vice-chairman. Clifford Barr, New 
Orleans, general chairman the 1952 
regional meeting, was nominated be- 
come secretary-treasurer, while John 
Loeffler Houston, technical program 
chairman for the meeting was nominated 
become assistant secretary-treasurer. 
Derk Holstein Houston was nomi- 
nated regional director. Election 


Testing 


South Florida Test Service 


INSPECTION TESTING RESEARCH 
ENGINEERS 
(Established 1931) 
Corrosion, weathering and 
Four locations in Southern Florida for inland, 


salt atmospheric, tidewater and total immer- 
sion exposure tests. 


7th St. MIAMI, FLORIDA 


DIRECTORY 


officers will letter ballot re- 
gion membership. 


Among the best attended events dur- 
ing the meeting was the all-day Pipe 
Line Forum, while the TP-1H commit- 
tee meeting, presented special open 
session, drew large number inter- 
ested spectators. 


Other technical committees meeting 
were TP-1 Corrosion Oil and Gas 
Well Equipment, TP-18A Internal 
Sour Crude Corrosion Pipe Lines 
and Tanks and TP-6G Surface Prep- 
aration for Organic Coatings. This lat- 
ter committee, with Liebman 
Dravo Corp., chairman, approved for 
publication its report “Surface Prepa- 
ration Steel for Organic Coatings.” 
After review the Chairman the 
Technical Practices Committee 
Zajac, the report will published. 


Social Events Held 


Social events included “Get Reac- 
quainted” cocktail party October 
luncheon and general business meeting 
October and the annual Fellowship 
Hour and Banquet October Many 
registrants remained New Orleans 
for the October Santa Clara-Tulane 
University football game. special pro- 
gram was arranged for ladies attending. 

Field trips Rheem Manufacturing 
Co. plant and Kaiser Aluminum Co. 
plant were made available. 


Painter Named ASTM 
Executive Secretary 


The American Society for Testing 
Materials has elected Robert Painter 
executive secretary the society and 
Raymond Hess associate execu- 
tive secretary and editor-in-chief, accord- 
Maxwell, president the society. Mr. 
Painter was elected recommendation 
special committee which had been 
appointed recommend successor 
the late Warwick, long-time execu- 
tive secretary who died suddenly last 
April. 

Mr. Painter has been treasurer and 
assistant secretary and Mr. Hess techni- 
cal secretary and editor the society 
which has 10,000 members. 


Wellman Advanced 


Case Institute Technology has ap- 
president charge development. 


Over 4600 Paid 
Readers Monthly 


Water and Steam 


WATER SERVICE LABORATORIES, INC. 
Specializing Since 1927 
Water treatment for corrosion 
control buildings, boilers and 

air conditioning systems. 


Main Office—423 West 126 Street, NYC 
Offices also Phila. and Wash., 


Xperience 
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Chicago Technical Program Chronological 
Schedule Set Tentatively Schmidt 


tentative chronological schedule 
symposia has been proposed for the 
Ninth Annual NACE Conference and 
Exhibit Chicago March 16-20, 1953, 
Schmidt, Technical Program 
Chairman. The principal difference from 
arrangements previous years 
scheduling the forum discussions 
underground and general corrosion 
problems Thursday rather than Fri- 
day, the last day the conference. 
Also new the scheduling three 
educational lectures corrosion funda- 
ginning 4:15 This latter feature 
being presented for the first time. 

There remained named chair- 
man for the Pipe Line Protective Coat- 
ings Symposium and chairman head 
the underground corrosion problems 
round table. 

Mr. Schmidt’s schedule was 
lows: 


Tuesday, March 


am—Corrosion Principles Sym- 
posium. 

12:30 am—Annual business meet- 
ing. 

4:15 pm—Corrosion Fresh and 
Salt Water and Refinery Industry 
symposia, 

4:15 5:15 pm—Educational Lecture 
No. 

Wednesday, March 

11:30 am—Pipe Line Protective 

Coatings and Power and Communica- 

tion Industry Symposia. 

4:15 pm—Oil and Gas Production 

Industry and Corrosion Elevated 

Temperatures Symposia. 

4:15 5:15 pm—Educational Lecture 
No. 


Thursday, March 


11:30 am—Cathodic Protection 
Symposium and General Corrosion 
Problems Round Table. 


Gives you quick, 
easy method deter- 
mining what metal 
alloys use con- 
nection with 143 
different corrosive 
agents. Ideal for 
metallurgists, product 


designers, engineers, chemists, purchasing 
agents. Sized fit your pocket. Developed 
The Harper Co., America’s lead- 
ing specialist non-ferrous and stain- 


less fastenings. 


FREE 


MAIL COUPON TODAY! 


Chief Metallurgist, 
The H. M. Harper Co., 
8221 Lehigh Avenue, Morton Grove, Ill. 


Please rush my free copy of the Harper Computer of 
Corrosion Resistance, 


4:15 pm—Underground Corrosion 
Problems Round Table and Chemical 
Industry Symposium. 

4:15 5:15 pm—Educational Lecture 
No. 

Friday, March 


11:30 am—Protective coatings and 
Chemical Industry Symposia. 


Scheme Educational 
Lectures Outlined 


Electrochemical principles, cathodic 
protection, galvanic corrosion, factors 
controlling corrosion rates, diffusion, 
chemical conversion coatings 
ganic coatings barriers are among the 
topics covered the three Edu- 
cational Lectures given daily Tues- 
day through Thursday, March 17-19 in- 
clusive during the 1953 Chicago NACE 
meeting. general the will 
stress the fundamental aspects these 
subjects and the third day will relate 
the limitations the electrochemical 
approach. 


Hoxeng United States Steel 
Co., chairman and West, Case 
Institute Technology, co-chairman, 
are charge the series. 


The three lectures are follows: 

First 
ciples and discussion cathodic pro- 
tection. 


Second Lecture—Over-all corrosion 
processes, with emphasis factors con- 
trolling corrosion rates and distribution 
corrosion and discussion the 
role diffusion and through barrier 
films, such corrosion products films 


and chemical conversion coatings. 

Third Lecture—Organic coatings 
barriers and applications and limitations 
the electrochemical approach. 


EE | PLL 
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Fall South East 
Region Meeting Set 
November Atlanta 


The Peachtree Hotel, Atlanta, the 
scheduled scene the Fall South 
The 
day meeting will followed dinner 


Region meeting November 


and round table discussion. 


Van Nouhuys, secretary-treas. 


urer, announced the following schedule: 
9:45 
business meeting; 10:45 a.m., 


registration; 9:45 


4 Vouembe 


Protection Co-Axial Cable from Miami 
Key West,” Maitland, American 


Telephone and Telegraph 
York; noon, lunch. 

1:30 p.m., film, “Corrosion Action,” 
International Nickel Co.; 
3:15 
Pipe Lines,” 
Pipe Line Co., Atlanta; 4:15 p.m., 


Certain Austenitic Stainless Steels,” 


Frank Whitney, Monsanto 
Anniston, Ala.; 5:30 p.m., Fell 
p.m, round 


Hour; 6:30 p.m., dinner; 
table with panel program speakers, 


Enamel Institute Has 
Several Corrosion Papers 


Among the papers presented 
“Shop Practice Forum” the 
Enamel Institute, held September 
Urbana, 
were four which touched the 


the University Illinois, 


sion resistance properties enamel, 
“Alkali Resistance Enamels,” 


cobalt enamels and the firm was at- 


tempting find what effect restriction 
use cobalt would have the 


resistance the spinner tubs the 
automatic clothes washer made West- 


inghouse. was found that 
free base enamel covered with enamel 
top coat containing cobalt wore better 
than enamels where both the base coat 


and the top coat contained. cobalt. 


“One Hundred and One New 
for Porcelain Charles 
Lohman, Pemco Corp. lists among other 
the enamel protective coatings 
and the author states 
“In the range farm equipment 


uses, 
industries, 


there enormous potential market.’ 
The electrical field with switch boxes, 
junction boxes, 
vides good market; 
dryer- liners, industrial roofing and sid- 
ing for cooling 
for air conditioning systems, 


was also given market for enamel. 


“The Use Porcelain 


Bureau Ships, Navy Department gives 
some facts how enameled 
S.S. Wakefield,” 
enamel bulkheads saved the whet 
fire broke out which stripped 


Transport “U.S 


sel its entire superstructure. Use 


gave 
The tests were conducted because 
government restrictions the use 


transformer cases 


towers 
smoke 
house panels meat processing plants 


Enamel 


aluminum made possible build 


liner “S.S. United States” big 


light weight, the author 
eral other uses enamel 
steel are suggested. 


Sev- 


gas 
ble 
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When planning pipe-line project 


Bitumastic Enamel 


ction,” 


lication 
round 


rbana, 


el, 


Corp. 


ise 


‘as at- 


riction 


alkali 


namel 
better 
coat 


Uses 


les 


other 


that 
alone 
-pro- 
nel 
owers 
smoke 
plants 


your original plans 


When planning new pipe line, 
wise include Bitumastic En- 
amel your original plans. These 
coal-tar enamels have established 
records for preventing 
corrosion they have proved 
what they can do. Many oil and 
gas pipe lines—laid the nineteen 
twenties are still giving good 
service today, thanks these dura- 
ble enamels. 

There are many reasons why 


barrier against corrosion. Here’s 
important one: through the years, 
Bitumastic Enamels keep moisture 
away from pipe-line surfaces, and 
that prevents corrosion. Ordinary 
protective coatings just can’t keep 
out moisture year after year. 


Specify Bitumastic Enamels for 
your next pipe-line project. It’s the 
sure way guard against corro- 
sion. For complete details and esti- 
mates, get touch with one our 


Bitumastic Enamel being machine-applied 


Bitumastic Enamels 
now available from Koppers 
new Fontana, California, 


Bitu 
mastic Enamels are the best representatives. 
gives 
Koppers can now supply Bitumastic 
Enamels from its new plant Fon- 
Nava 


when 


the 
d yet 


tana, California. This plant was 
built order give you better 


service the west. 


KOPPERS COMPANY, INC., Tar Products Division, Pittsburgh 19, Pa. 
OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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Officials Chicago 1953 Technical Program| 


Some the officials charge parts the technical program the 1953 
Chicago Conference are described here. More pictures and biographies will 
published they are made available. 


Corrosion Principles 


J. V. Petrocelli, direc- 
tor of research at The 
Patent Button Co., 
Waterbury, Conn., is 
chairman of the Cor- 
rosion Principles Sym- 
posium,. Mr. Petrocelli 
is principally  inter- 
ested in fundamentals 
of corrosion reactions, 
particularly mecha- 
nisms and kinetics of 
electrode processes in- 
eluding the mecha- 
nisms of passivity. He 
has done research 
work in polarography 
electrodeposition 
as well as electro- 
chemical instrumenta- 


tion. He attended Wesleyan University in 
Connecticut, receiving his BA degree in 1934 
and his MA degree in 
PhD degree from Yale University in 1943. Mr. 
Petrocelli was faculty assistant at Wesleyan. 
He later went with The Patent Button Co. as 
laboratory director in the 


chemist. He became 


1939, and in 1950 was made research director 


for the firm, 


Refinery 


R. S. Treseder, super- 
visor with the Shell 
Development Co., Em- 
eryville, Calif., is 
chairman of the Re- 
finery Symposium, He 
is a graduate of the 
University of Utah 
with a BS degree in 
chemical engineering 
in 1938. Immediately 
after graduation he 
went with the Shell 
Co. He began corro- 
sion research in 1940 
and has participated 
in a variety of corro- 
sion investigations in 
the petroleum and 
chemical industries. 


He is chairman of NACE TP-1G—Sulfide 


1936. He received his 


Educational Lectures 


Raymond B. Hoxeng 


ate 


in 


Lecturer at Case In- 
stitute of Technology, 
charge of a re- 
search project spon- 
sored by the AISI on 
the ‘“‘Corrosion of Gal- 
vanized Steel Pipe by 
Domestie 
Also 
mental in organizing 
course work in corro- 
sion and was in charge 
of the Corrosion Short 
Course 
jointly by Case and 
NACE. He is now 


was Research Associ- 


and Professorial 


Waters.” 
he was instru- 


sponsored 


Research Associate in 


cation 
the NACE board of directors. 
sional associations include 
American Society for Metals 
chemicai Society (member 
Handbook Committee of the 


the 
Mr. 


He 


Stress Corrosion. He is also chairman of the in 


San Francisco Bay Area Section. 


APEX Anodes are 
available in 17 tb. 
and 32 Ib. bare anode 
with or without wire, 
or complete packaged 
anode with wire and 
back-fill ready for 
installation, 


pipelines and other metal structures regardless all 


other methods used. 


Anode folders technical consultation with our engineers 


available upon request. 


2537 WEST TAYLOR STREET CHICAGO 12, ILLINOIS 


6700 GRANT AVENUE 


charge of 


in this division 
characteristics of all 
with particular emphasis on the corrosion of 
tin plate. Dr. Hoxeng served as Chairman of 
of NACE during 1950- 
1951 and is currently Chairman of the Publi- 
Committee and ex-officio 


sion 


Cleveland Section 


Case Institute of 
Technology, Cleve- 
land, Ohio, is co- 


chairman of the Edu- 
eational Lectures for 


Weast received a 
PhD 
istry from the Univer- 
sity of Illinois in 1943. 
has been a con- 
sultant, researcher, 
and teacher, and has 
been 
NACE since 1948. He 
has conducted studies 
of galvanic corrosion 
hot water storage 
tanks. 


Robert C. Weast, pro- 
fessor of chemistry at 


1953 Conference. 


degree in chem- 


a member. of 


CLEVELAND OHIO 


the Chemical Metallurgy 
at the Research and Development Laboratory 
of the United States Steel Company. Activities 
include studies of the corro- 
materials 


Division 


member of 
Other profes- 
membership in 


Electro- 


the Corrosion 
society). 


cathodic protection 


MAGNESIUM ANODES 


Corrosion control for under-ground and under-water 


Electrical and Communication 


Cc. H. Fellows, direc- 
tor of the engineering 
laboratory and re- 
search department of 
the Detroit Edison 
Co., Detroit, Mich., is 
chairman of the Elec- 
trical and Communi- 
cation Symposium, His 
primary interests are 
the application of 
chemistry to steam 
power plant problems, 
especially water treat- 
ment, corrosion, and 
lubrication. He is a 


member of the Amer- 


ican Society for Test- 
ing Materials, Amer- 
ican Chemical Society, 


Society of Automotive Engineers, Electro. § 


chemical Society, Inc., past 


member of the Executive Committ: of 
Joint Research Committee on Boi'er Feed. 
water Studies. He is a graduate «° Purdue§ 
University, school of chemical er ineering g 
He joined the Edison Company in /919 as af 
chemist in the research department. 


W. OD. Sanderson is 
Supervising ongineer 


in the Cable Corrosion b 
and Loading Depart- 
ment for the Detroit : 


Edison Company. His 
work concerns the 


corrosion protection of 
cable sheaths, pipes, 


and other under- 


ground structures. He 
furnishes load ratings 
of all power cables 
and tests for resultant 
temperatures. His 
main interests are 
corrosion protection 
and heat radiation in 


connection with high- 
voltage, pipe-type ca- 7 
bles. He is a member of TP-16 on Electrolysis @ 
and Corrosion of Cable Sheaths. 


Russell M. Lawall, 
corrosion engineer for 
the American Tele- 
phone and ‘Telegraph 
Co., Cleveland, Ohio, 
division office, is co- 
chairman of the Elec- 
trical and Communi- 
cation Symposium. 
Solving maintenance 
problems associated 
with aerial, under- 
ground and _ buried 
communication cable 
facilities in the Cleve- 
land Division is Mr. 
Lawall’s job. The di- 
vision consists of the 
states of Indiana, 
Michigan and _ Ohio. 
He was vice-chairman of the North Central 
Region in 1951. In 1951, he was co-chairmal 
of TP-16C Committee on ‘‘Cathodic Protection 
of Cable Sheaths,” and this year he is chait- 
man of the committee. 


Oil and Gas 


H. L. Bilhartz is 
chairman of the Oil 
and Gas Symposium, 
Mr. Bilhartz is chemi- 
eal engineer in charge 
of field problems and 
material evaluation in 
the production depart- 
ment of the Atlantic 
Refining Co., Dallas, 
Tex. He received un- 
dergraduate training 
at Southwestern Uni- 
versity and graduate 
training at Harvard 
and Massachusetts In- 
stitute of Technology. 
He served three years i 
in the Navy during Pe 
World War II. Mr. 
Bilhartz is active in committee acr ities ° 
the Natural Gasoline Association 
and National Association of Corrosi 1 Eng! 
TP-i—Corrosion of Oil and Gas W+ Equip 
ment—and chairman of Committee [P-1C~ 
Sweet Oil Well Corrosion. 


(Continued Page 20) 
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CORROSION can’t stopped or- 
dinary paints conventional protec- 
tive coatings they can’t protect 
surfaces against the ravages rust 
for any appreciable length time. 


Central @ 
airman @ 


But Bitumastic® Coatings can! 


FIRST Unlike maintenance paints, 
Bitumastic Protective Coatings are 
specially formulated from coal-tar 
base* that is, for all practical 
purposes, impervious water. And 
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corrosion with ordinary paints... 


BITUMASTIC COATINGS! 


when you keep moisture away from 
exposed surface, you stop corro- 
sion. 

SECOND Coatings pro- 
vide extra-tough, extra-thick bar- 
rier against corrosive elements 
barrier that impenetrable. 
THIRD—Bitumastic Coatings provide 
times the film thickness 
conventional paint coatings. 

FOURTH —Bitumastic Coatings stop 
corrosion caused moisture—acid 
fumes alkaline fumes corrosive 
soil—salt air—heat. 


*Hi-Heat Gray contains heat-resistant metallic 
base. 

There are Koppers Coatings—formulated 
control corrosion metal and deterior- 
ation concrete. Use the coupon for full 
information. 


Koppers Company, Inc. 
Tar Products Division 


Dept. 1104-T, Pittsburgh 19, Pa. 


| | 
| Please send me, without charge or obliga- | 
| tion, your booklets on corrosion prevention. . 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 1104-T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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Officials Chicago Technical Program 


(Continued From Page 18) 


R. C. Buchan, Hum- 
ble Oil and Refining 
Co., Houston, Tex., is 
co-chairman of the 
Oil and Gas Sympo- 
sium. Mr. Buchan is 
in charge of the 
Chemical Engineering 
Section of The Hum- 
ble Oil and Refining 
Co.’s Production De- 
partment. He has 
been employed in 
chemical work by 
Humble since he ob- 
tained a BS degree in 
chemical engineering 
from Texas A & M 
in 1930. A substantial 
part of his time dur- 
ing the last several years has been devoted 
to corrosion problems. He has written several 
API papers, including one on corrosion. He 
is vice-chairman of NACE Committee TP-1— 
Corrosion of Oil and Gas Well Equipment. 


Cathodic Protection 


E. P. Doremus grad- 
uated with BS in ChE 
from Southwestern 
Louisiana Institute 
and MS from Louisi- 
ana State University. 
After graduation, he 
served in research 
and development with 
Shell Oil Company, 
Houston, Texas, and 
as Chief Chemist and 
Process Engineer with 
J. S. Abercrombie 
Company, Old Ocean, 
Texas. From 1946 to 
the present, he has 
been managing part- 
ner of the Cathodic 
Protection Service, 
Houston. He is a member of NACE, ACS 
AIChE, AGA, TSCE, Alpha Chi Sigma and 


the Petroleum Club of Houston, 


VALVES 
FASTENINGS 
FITTINGS 


STAINLESS ALUMINUM 
SARAN HARD RUBBER 
POLYETHYLENE TYGON 
USCOLITE EVERDUR 


FULL RANGE SIZES 


Complete Stocks—Prompt Shipment 
(Reference No. COR1152) 


RAY MILLER 


1210 HAYS STREET, HOUSTON, 


General Corrosion Roundtable 


Charles E. Pogacar is 
chairman of the Gen- 
eral Corrosion Round- 
table. Mr. Pogacar is 
supervisor, engineer- 
ing methods and con- 
struction materials 
section; and metallur- 
gist, engineering and 
construction depart- 
ment of the Atlantic 
Refining Co., Phil- 
adelphia, Pa. Mr. 
Pogacar directs the 
evaluation of materi- 
als of construction as 
used in the petroleum 
industry from both 
the engineering and 
economic standpoints. 
He has charge of investigation of protection 
by use of corrosion resistant materials coat- 
ings, inhibitors and galvanic means. He is 
presently chairman of Committee TP-5C—Sub- 
surface Corrosion by Alkaline Solutions, 


Protective Coatings 


L. L. Whiteneck is 
Senior Harbor Engi- 
neer for the Board of 
Harbor Commission- 
ers, Long Beach, 
California. He is a 
graduate of Washing- 
ton State College in 
Civil Engineering. His 
service since yradua- 
tion includes eight 
years in the Philip- 
pine Islands. His work % 
cal problems of harbor £ 
design and mainten- 
ance. He is interested 4 
in the corrosion miti- 

gation of large steel 

piling installation in 

sea water and the protection of large steel 
surface structures in marine atmospheres. He 
has served as chairman and _ vice-chairman 
of the Western Region and is now coordinator 
of the Western Region Division of TP-6 and 
is also National NACE director representing 
the Western Region. He was co-chairman of 
the Protective Coatings Symposium in 1952. 


N. K. Senatoroff is 
Chemical Engineer for 
the Southern Counties 
Gas Company of Cali- 
fornia. Following his 
graduation from Cali- 
fornia Institute of 
Technology in 1928, 
he entered the utility 
industry with the Los 
Angeles Gas & Elec- 
tric Company. He 
later became affiliated 
with the Southern 
Counties Gas Com- 
pany of California and 
has since served that 
company in a number 
of technical capa- 
cities. His work is 
chiefly concerned with gas processing includ- 
ing purification, dehydration and _ corrosion 
study and control of above and below ground 
installations, transmission and distribution 
systems of the company. Corrosion control 
supervision includes specifications of various 
protective coatings and the application of 
cathodic protection as a supplementary means 
of corrosion control. His main interest is soil 
corrosion control. However, his studies also 
include internal corrosion of gas and water 
lines and equipment. He has been a member 
of NACE TP-2 Committee, and was chairman 
of the Symposium on Corrosion, NACE West- 
ern Region Corrosion Conference, 1951. 

Mr. Senatoroft has written numerous 
papers on corrosion in dehydrating towers 
with calcium chloride, cathodic protection of 
large diameter pipe lines and pipe coatings. 


The 1953 annual NACE meeting will 
held Chicago, March 16-20. 


The Inter-Society Corrosion Commit- 
tee was organized 
duplicated research into corrosion 
matters. 


Several AIChE Papers 
Pertain Corrosion 


Safe, easy handling heavy corrosive, 
abrasive toxic materials was the sub- 
ject talk delivered the American 
Institute Chemical Engineers its 

Two other papers, both ion ex- 
change were presented members 
one paper, Joseph Thomp- 
son, Rohm and Haas Co., Philadelphia, 
change equipment for demineralizing 
water which would cut costs 
and size water purification 
stated that the monobed 
has been accepted many 
gineers the preferred method pro- 
quality feed for high 
pressure boilers the power 
generation field. 

The other paper analysis ion 
the research and analytical 
The Permutit Co., New York, 
explained the use ion 
resin analyses. told small 
columns single beads ion 
exchangers may used 
ionic concentrations boiler the 
degree hardness water supply, 
the end point water runs, 
the acid and other in- 
single bead, two-hundredths inch 
diameter has been used for 
consecutive tests. Placed water, the 
dry resin particles swell times 
their original size. When into 
contact with electrolytes, the volume 
the particles changes. The amount 
change depends the concentration and 
the type ions. This change can 
measured easily and quickly, 
stated. 

The American Institute Chemical 
Engineers has scheduled the 
meetings: 

December 7-10, 1952, Cleveland, Ohio, 
annual meeting. March 8-11, 1953, Biloxi, 
Miss. April 26-29, 1953, Toronto, Canada 
(joint meeting with the Insti- 
tute Canada). Sept. 13-16, 1953, San 
Francisco, Cal. Dec. 13-16, 1953, St. Louis, 
Mo., annual meeting; March 1954, 
Washington, May, 1954, Spring- 
field, Mass. September 12-16, 1954, 
wood Springs, Col. Dec. 5-8, 1954, New 
York, Y., annual meeting. 


ASM Tests Aimed 
Improved Pipe Lines 
Ductility, yield strength and 
tests are being conducted nnsyl- 
velop better pipe lines the 
American Society for Metals. 
the test stresses are exerted 
teriors the sample find pipe 
lines can made lighter, easily 


transportable material and from 
bursting bulging. 


Three scientists from the 
sylvania school were report 
Metals annual convention. Marin, 
professor engineering and aides 


ducted the experiments. 


\ 
\ 
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NACE NEWS 


Facts and Technical Data 
Alcoa’s New, All-Purpose, 


Corrosion-Resistant Coiled Tube 


Send for this new booklet describing Alcoa’s new aluminum coiled tube— 
UTILITUBE. Alcoa UTILITUBE designed for instrumentation, 

fuel, air and lubrication applications. easier form, flare and bend than 
annealed copper. will save you 40% tube costs—gives you 

times more feet per pound. comes standard 50-and 100-foot lengths 


and economical, long lengths 1,000 feet some sizes. Write: 


ALUMINUM COMPANY AMERICA 
1856-L Gulf Building Pittsburgh 19, Pennsylvania 


cal 
q 
pe 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


mills, 


ive chemicals, oils, 


acids and gases. 


For additional information write 
your MPC representative 


our Application Engineering Dept. 


the Dow Chemical Company 


BOOK REVIEWS 


Electrochemical Data. Con- 
way, The Chester Beatty Research In- 
stitute, London. 374 pages plus xx. 
cloth. The Elsevier Press, Inc., 
402 Lovett Blvd., Houston. Per Copy 
$8.75. 

Data are accumulated which are not gen- 
erally available other handbooks. 
Author begins with treatment uni- 
versal constants and ratios and some 
conversion factors vital workers 
the electrochemical field. 
tables and data gives general informa- 
tion physical properties which are 
relevant the electrochemistry solids 
and solutions. Molecular and ionic in- 
teraction the liquid phase are elabo- 
rated and data given activity coeffi- 
cients, osmotic coefficients, hydration, 
salting out and salting strong elec- 
solutions and mixtures. 

One chapter tables 
transport solutions strong electro- 
lytes, electrolytic migration and diffusion. 

Several pages data are given 
dissociation constants, solubilities and 
buffer solutions including ionic equilibria, 
electric double layer interfaces, trans- 
port colloids and melts. Final chap- 
ters deal with electrode processes, prin- 
cipally those which are reversible and 
There topical index. 


ASM Teaching Awards 


Two thousand dollars was awarded 
each three professors selected 
awards committee the American So- 
ciety for Metals for doing the best jobs 
teaching metallurgical engineering 
during 1951-52. 

The three professors and their schools 
are: Arthur Burr, associate professor, 
department metallurgy, 
Polytechnic Institute, Troy, Y.; 
Joseph Spretnak, associate professor, 
department metallurgical engineering, 
Ohio State University, Columbus; Robert 
Stout, professor, department metal- 
lurgy, Lehigh University, Bethlehem, Pa. 

Winner the Dr. Albert Sauveur 
Achievement Award was Dr. John Chip- 
man, head the department metal- 
lurgy, Massachusetts Institute Tech- 
nology. The award was established 
1934 the American Society for Metals 
honor the late Dr. Albert Sauveur, 
Harvard professor and widely known 
the dean American Metallurgists. Dr. 
Chipman said one the coun- 
try’s top authorities process metal- 
lurgy and highly regarded for his 
ability teaching graduate 
graduate students. 


Bjorksten Foundation 


non-profit foundation for scientific 
research pure and applied science has 
been formed the Bjorksten Research 
Laboratories, Madison, Wis. Bjork- 
sten Research Foundation 
formed explore and develop findings 
which not have immediate com- 
mercial application, but which, rather, 
strike fundamentals,” said Johan 
3jorksten, president the research 
firm. The secondary aim the founda- 
tion will develop for commercial 
use, the scientific advances developed. 
finance the foundation four classes 
membership have been set up. The ad- 
mission fee paid each member will 
considered “loan” and will 
repaid regular basis from the foun- 
dation’s net earnings. 


NACE 


New Members and 
Changes 


This list published principally tor 
use NACE Regional and Sectional 
officers keeping their mailing 
date. 


NEW MEMBERS 


(Additions through September 27. 1952) 
ARIZONA 
LOESH, EARL J., Hughes Aircraft 
Box 2225, Tuscon, Arizona. : 
MORELL, FORREST L., Republic Supply Co. 
of Calif., 405 E. Roosevelt, Phoenis, Arizona. 


CALIFORNIA 


BEAL, SAMUEL E., Douglas Air: :aft Co,, 
Inc., 3000 Ocean Park Blvd., San!) Monica, 
Cal. 

CAMPBELL, HARRY D., Franco Western | 
Oil Co., 3120 18th Street, Bakers! eid, Cal. 

BIBEE, A. A., Douglas Aircraft Co. Inc., 827 
Lapham St., El Segundo, Cal. 

FINDL, EUGENE, Southern Califi*nia Gas 
Co., Box 3249, Terminal Annex, Lo Angeles, 
Cal. 

FISCHER, PAUL W., Union Oil Co. of Cali- 
fornia, Brea Research Center, Brea, Cal. 
HARRIS, PHILEMON G., Airesearch Mfg. Co., 
9851 Sepulveda Blvd., Los Angele 45, Cal. 
HIMEL, GEORGE, Mission Appliance Corp., 
Hyde Park Station, Los Angeles ‘3, Cal. 
HUNTER, JOHN C., Shell Oil Co., (ox 1728, 
Wilmington, Cal. 
MILLER, JAMES D., Aerojet cineering 
Corp., Azusa, Cal. 4 
NELSON, E. RAYMOND, Western Gulf Oil 
Co., Box 471, Bakersfield, Cal. z 
ROJO, JOHN, Hughes Aircraft Co., !lorence @ 
St. & Teale St., Culver, Cal. { 
SANDERSON, AUSTIN O., Standard Oil Co, 
of Calif., El Segundo Refinery, El Segundo, 

Cal. 

TROIANI, FRANCIS, Mare Island Naval Ship- q 
yard, Code 254, Bldg. 521, Vallejo, Cal. 

USAB, MARTIN A., Reflin Company, P. 0. 
Box 452, Gardena, Cal. 2 

VALLES, ANTHONY G., Northrop Aircraft, 
Inc., Crenshaw & Broadway, Hawthorne, @ 
Cal. 


COLORADO 
PAULMAN, WILLIAM H., Julius Hyman & 
Co., Rocky Mountain Arsenal, Denver, Col 
DELAWARE 
BRADY, JAMES M., 1217 Newport Pike, 
Woodcrest, Wilmington 177, Delaware. 
DISTRICT OF COLUMBIA | 
PIERSON, HUGH 0O., Metallurgical Res. & 
Dev. Co., Inc., Barr Bldg., Washington 6, q 
FLORIDA 
ALEXANDER, HADSELL E., Dozier & Gay 
Paint Co., P. O. Box 3176, Station F., Jac 
sonville, Florida. q 
ILLINOIS 
JANKE, PETER L., 2823 N. 75th Ave., Elm- @ 
wood Park 35, Illinois. 
JANOTA, RUDOLPH B., Swift & Co. Re- 
search Laboratories, Chicago 9, pn 
SCHUENEMAN, HARRY H., JR., industria 
Coatings Corp., 3227 South Shields Ave. 


Chicago, IIl. 
INDIANA 
BOWERS, WILLARD R., 1118 Laure! Street, 
Elkhart, Indiana. ; 
LOUISIANA 
BOOKSH, JAMES H., JR., United Gas Corp. 
323 Broad St., Lake Charles, La. a 
HARVEY, FRANK H., 3115 Wyoming % 
Baton Rouge, La. & 
HOPPER, RALPH V., Kaiser 
Chemical Corp., P. O. Box 1031, Ba 
Rouge, La. 
KERBY, CHARLES L., P. O. Box 85. Brous 


sard, La. a U 
MASSACHUSETTS it A 
GRANT, ROBERT L., Metropolitan ‘Trane 
Authority, 536 Harrison Ave., 
SMITH, EBEN Dist. Public Works 
First Naval Dist., 495 Summer, Bo:ton 1 4 
Mass. 3 
MICHIGAN 
GUINTHER, PAUL J., JR., Koppers 
1312 United Artists Bldg.. Detroit, Mic ee 
SCOLLAY, KENNETH L., 13503 Moni-ose 
Detroit 27, Mich. 
SENNETT, WALTER M., Parker Ru 


Co., 2177 E. Milwaukee, Detroit, 


(Continued Page 24) 
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More Profit 


NACE NEWS 


from Wells 
with COREXIT 


Corexit prevents sucker rod and tubing failures that cost 
you lost pumping time and production man-hours, 
well the cost replacing repairing equipment. 


Using plastic coated rods and tubing, Ricker No. 
A8, McCamey Field, West Texas, had rod 
breaks during months. Corexit injected. Only 
rod breaks during next months. 


Forms Protective Coating 


Corexit gradually builds protective 
coating inside the tubing and the sucker 
rods prevent new corrosion after the com- 
pound injected batch-dumped into the 
well annulus. Where corrosion has already 
started, tests show that Corexit seeks out pits 
and other corroded spots and coats them 
check further corrosion. 


Prevents Hydrogen Embrittlement 


Many sucker rod failures can traced 
hydrogen embrittlement. old sucker rods, 
Corexit coats the corroded spots and prevents 
the entrance additional atomic hydrogen. 
new sucker rods, Corexit combats hydrogen 
embrittlement. 

Give Corexit six-month trial, and discover 
the substantial savings. Write for information. 


HUMBLE OIL REFINING COMPANY 


BOX 2180 


HOUSTON, TEXAS 


§ 
C., 827 
a Gas 
ngeles, 
Cali- 
Cal. 
g. Co., 
Cal. 
Corp. @ 
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New 


(Continued From Page 22) 


MISSOURI 

NOLAN, HERBERT A., Beck & Corbitt Co., 
1230 North Main, St. Louis, Mo. 

SHUTT, GEORGE T., Atlas Mineral Products, 
1110 Brentwood Blvd., St. Louis 17, Mo. 
NEW JERSEY 
GOLUB, LILLIAN LENA, Colgate-Palmolive- 
Peet Co., 105 Hudson St., Jersey City, New 

Jersey. 

LEEDOM, LAURIE M., 27 Fairway, Bloom- 
field, New Jersey. 

POSS, FRED J., E. I. du Pont de Nemours, 
c/o New York Shipbuilding Corp., Camden, 
New Jersey. 

SHAFFER, PERCY C., The Cooper Alloy 
Foundry Co., Bloy & Ramsey, Hillside, New 
Jersey. 

NEW YORK 

BOYD, GEORGE E., Koppers Co., Ine., 350 
Fifth Avenue, New York, New York. 

LEHMANN, JOSEPH A., Ebasco_ Services, 
Inc., 2 Rector St., New York 6, New York. 

LOCKE, NORMAN W., Reilly Tar & Chem- 
ical Corp., 500 Fifth Ave., New York 36, 
New York, 

MORSE, MURRAY E., JR., THE LOG—Miller 
Freeman Publications, 370 Lexington Ave., 
New York, New York. 


important 


factor 
protective 
and 


decorative 


finishes 


ASSOCIATION CORROSION ENGINEERS 


SINCLAIR, EDWARD L., A. M. Byers Co., 
30 Rockefeller Plaza, New York 20, New 
York. 

THURBER, WALTER P., Water Service Lab- 
oratories, Inc., 423 W. 126th St., New York, 
New York. 

OHIO 


ACKERMANN, ROBERT W., American Tel. 
& Tel. Co., 138 East Court St., Cincinnati, 
Ohio. 

TRIVISON LEE M., Ohio Bell Telephone 
Co., 820 West Superior, Cleveland, Ohio. 

WILLGING, JAMES F., Ohio State Univ. Res, 
Found. Room 208, Eng. Exp. Station, Colum- 
bus, Ohio. 

PENNSYLVANIA 

BINGER, WAYNE W., Research Laboratories, 
Aluminum Co. of American, New Kensing- 
ton, Pa. 

SICKMAN, EDISON C., 
Allentown, Pa. 

SOUTH CAROLINA 

JAHNZ, HUGO R. C., JR., Southern Corp., 

P. O. Box 810, Charleston, South Carolina. 
TEXAS 

BASKETT, FOREST, Rheem Manufacturing 
Co., P. O. Box 2102, Houston, Texas. 

BLACK, KENNETH P., JR., Stanolind Oil & 
Gas Co., Box 3092, Houston, Texas. 

BLOOMQUIST, CHARLES T., Corrostops 
Company, P. O. Box 3049, Houston, Texas. 

BYARS, HARRY G., 1719 Congress Ave., Aus- 
tin, Texas. 


2404 Highland St., 


Chemical conversion films, formed 
metal-finishing chromates, provide good 
paint adherence and corrosion protection 
zinc, cadmium, aluminum, magnesium, 
iron and steel. These finishes are non- 
electrolytic, and should not confused 
with those resulting from anodizing. The 
metal treated simply immersed 
the chromate-containing solution for 
short period during which, according 
accepted theories, the chromium combines 
with the basis metal form thin, com- 
plex oxide film. This film differs from 
chromate primers that becomes 
integral part the metal surface. 

These chemical processes which employ 
sodium chromate, sodium bichromate and 
chromic acid are invaluable extending 
the use scarce metals both military 
and civilian production. When compared 
anodizing they have the advantage 
being cheaper and quicker. 

For further information, write 
Mutual’s Research and Development De- 
partment. 


Sodium Chromate 
Chromic Acid 


Mutual Chemical Company America 
270 Madison Ave., New York 16, N. Y. 


Soduim Bichromate 
Potassium Bichromate ® 


CARROLL, DAVID R., Humble Pipe Line 


Corrosion Lab., Rt. 7, Box 1400, ; q 
Texas. Houston, New 
COLLINS, ROBERT RAY, 1735 Robert gt. @ (¢ 
Beaumont, Texas. 
O. Box 7104,, Dallas, Texas. : 100 Ch 


FISHER, B. M., 1218 W. 4th St., Freeport 


Texas. Acton, 
ing Co., Box 2819, Dallas, Texas. sales 
HANSON, HARRY R., Humble Pipe Line 
Box 2220, Houston, Texas. 
HIBLER, HOWARD M., Lone Star Gas Gas 
908-12 Monroe, Fort Worth, Texas. '@ berta, ' 
HOLEFKA, THEODORE, Farley Company, 
JARED, JOHN B., JR., American Petroleum 
Co., 1414 Petroleum Bldg., Houston Texas, 
KAPLAN, MONTE, Atlantic Refining 
KUHLMAN, JOHN 3295 Lane, 
Beaumont, Texas. OBY 
LANDERS, CHARLES R., Service Pipe 
Co., 1820 Fair Bldg., Fort Worth, ‘Texas, Cal. (i 
LANDERS, JAMES E., Southern Methodist trie 
University, Box 304, Dallas, Texas. 
Box 686, Pasadena, Texas. Cal. 
LIGON, JOHN R., Sinclair Pipe 
901 Fair Bldg., Fort Worth, Texas. m Co. of | 
LONCARIC, RADO, Atlantic Refining Co, 
Box 2819, Dallas, Texas. 
MUSGROVE, JOE D., The Dow Chemical Co, 
Freeport, Texas. 
PARSONS, RALPH H., Diamond 
Box 686, Pasadena, Texas. 
PATTERSON, HARVEY E., 1604 Ter- York, 
race, Arlington, Texas. 
POSTLE, DOUGLAS F., Texas Construction Co. of 
Material Co., 1919 Travis, Houston, Texas, nex, |. 


RANSOM, ROBERT G., Tennessee Gus Trans- @ St.) 
mission Co., P. O. Box 2511, Houston, Texas, @ SHERM “ 


RETZLOFF, F., Humble Oil Refining 
Co., Box 2180, Houston, Texas. 
ROSS, EARL H., The Rig 
Reel Co., 449 Esperson Bldg., Houston, 
Texas. Los An 
SHEARON, KERVIN B., Brance-Krichy 
SHUGART, BROCK, Pacific Valves 1102 
Sterling Bldg., Houston, Texas. ™ nex, I. 
SLEDGE, B. L., Rice Institute, Box 522, West @ Flower 
Hall, Houston, Texas. WATERS 
SULLENDER, MAURICE C., Diamond Alkali 
Co., P. O. Box 686, Pasadena, Texas. m San Di 


THORNTON, BRYAN W., El Paso Natural 


Gas Co., Elec. Comm. Dept. Bassett 
Tower, Paso, Texas. 
VIRGINIA 
DICKINSON, NANCYE RUTH, Dept. De- Flower 
fense, Engineer Research & Dey. Labs. @ 
Bldg. 318, Fort Belvoir, Virginia. 4 4 
WASHINGTON 


LACY, CECIL C., Kaiser Aluminum Chem- 
ical Corp., Box 1451, Spokane, Washington. 

DE PAGTER, HENRY, Badger Meter Manu- @ 
facturing Co., 2371 No. 30th St., Milwaukee 
45, Wisconsin. 

MARTZ, MARVIN E., 


Badger Meter Mfg. HAZZAR 


Co., 2371 30th St., Milwaukee, Wis. 
RAMSEY, PAUL W., A. O. Smith Corpora- Tenn.) 
tion, 3533 N. 27th St., Milwaukee, Wis. | ie Nol 
FOREIGN Pipe L 
BRANDER, WILLIAM G., Northwestern Util- { Georgia 
ities Ltd., 10124—104th St., Edmonton, Al- 
berta, Canada. WITLE 
Equipment Limited, 50 Bermondsey Road, wood, | 
Toronto 13, Ontario, Canada. 
CLARKE, PHILIP A., Northwestern Utilities ‘ 
Ltd., 10124—104th St., Edmonton, Alberta, BERG, 
Canada. bart, 
COLLIER, DAVID B., Northwestern Utilities 
Ltd., 10124—104th St., Edmonton, Alberta purns. 
Canada. Lake ¢ 
COLLINGS, THOMAS A., MacMillan & Bloe- om OFFER, 
del Ltd., Harmac Pulp Div., Drawer Box 
Nanaimo, C., Canada. 
CRAIGHEAD, WILLIAM A., Industrial Coat- @ MALONE 
ings Ltd., 1920 Main St., Vancouver, 
Canada. 


cidad De Caracas, Marron a Pelota § @ 2, Box 


Caracas, D. F., Venezuela. 


Bloedel Ltd., Pulp Div., Drawer 
imo, B. C. Canada, more, 

HENCHER, HARRY A., H. L. B chford Corp., 
Ltd., 977 Aqueduct St., Montreal 3, Quebes, diana) 
Canada. PARRAN 

LOCKWOOD, ROBERT H., Corrosion Service Baltim. 
Limited, 77 York St., Toronto, Ontario Apt. B 


Canada, 


MAKEPEACE, CHARLES E., 


Tubes, Ltd., Welland, Ontario, Canada. Dr, 
NOBLE, JOHN A., College St., Teronto Chemic 
Ontario, Canada. m Mo.) 
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New Members— 
(Continued From Page 24) 


ocG, ALBERT M., Page-Hersey Tubes, Ltd., 
100 Church St., Toronto, Ontario, Canada. 
RUDDOCK, WILLIAM M., 160 Guelph Street, 
Acton, Ontario, Canada. 

sKINNER, RALPH B., Canadian Equipment 
sales & Service Co. Ltd., 7310—99th St., 
Edmonton, Alberta, Canada. 

sTODALKA, ALLAN A., Canadian West. Nat. 
Gas Co. Ltd., 140 6 Ave. W., Calgary, Al- 
berta, Canada, 

yATES, HAVELOCK H., Redpath Library, 
McGil! University, 3459 McTavish St., Mon- 
treal 2, PQ, Canada. 


CHANGES ADDRESS 
(Old Address Follows New in Parenthesis) 
CALIFORNIA 


pROBY, HENRY S., Pabco Products Inc., 


Central Engineering Dept., Emeryville 8, 
Cal. (ilectrolysis Dept., Pacific Gas & Elec- 
trie 4245 Hollis 


CIESEr. RALPH, Rheem Manufacturing Co., 


1200@ East Washington Blvd., Whittier, 
Cal. (1361 Firestone Blvd., South Gate, Cal.) 


HARRY J., Southern Counties Gas 


Co. of Calif., P. O. Box 2736, Terminal An- 
nex, os Angeles 54, Cal., (810 South 
Flower) 

Noss, OSCAR F., JR., 1222 East ist St., 
Long Beach 2, Cal. (2512 Knoxville Ave.) 


F., Noss, Jr., 2512 Knox- 


ville Ave., Long Beach, Cal. (Fitzgibbons 
Boiler Company, Inc., 101 Park Ave., New 
York, N. Y.) 

SENATOROFF, N. K., Southern Counties Gas 
Co. of Calif., P. O. Box 2736 Terminal An- 
nex, los Angeles 54, Cal. (810 S. Flower 
St.) 

SHERMAN, CHARLES H., The Sheral Co., 
3605 Southwood Ave., San Mateo, Cal. (The 
0. P. Hall Co., 2510 First National Tower, 
Akron, Ohio. 

STEFFAN, ROBERT F., Corrosion Eng. Sec., 
Los Angeles Dept. of Water & Power, 410 
Ducommon St., Los Angeles, Cal. (Corro- 
sion). 

TALLEY, ROYAL N., Southern Counties Gas 
Co. of Calif., P. O. Box 2736 Terminal An- 
nex, Los Angeles 54, Cal. (810 South 
Flower) 


m™ WATERS, F. O., San Diego City Water Dept., 


Div. of Eng., Room 702 Civie Center Bldg., 
San Diego 1, Cal. (Southern California Gas 
Co, Box 3249, Terminal Annex, Los An- 
geles 54, Cal.) 

WwooDs, ELDRO M., Southern Counties Gas 
Co. of Calif., P. O. Box 2736, Terminal An- 
nex, Los Angeles 54, Cal. (810 South 
Flower St.) 


DISTRICT OF COLUMBIA 
REZNICEK, A. F., Technical Service Section, 
Synthetic Rubber Div., R.F.C., 811 Vermont 
Ave, N.W., Washington 25, D. C. (Rub- 
ber Products Engineering Co., 108 E. 
Fourth, Los Angeles, Cal.) 


GEORGIA 

HAZZARD, F. W., Haveg Corporation, 3224 
Peachtree Road, N.E., Atlanta, Georgia 
(233 Chamberlain Bldg., Chattanooga 2, 
Tenn.) 

VAN NOUHUYS, HERBERT C., Southeastern 
Pipe Line Co., Box 1737, Atlanta 
Georgia (718 Forsyth Bldg.) 


ILLINOIS 
TUTTLE, LOREN W., Public Service Co. of 
Northern Illinois, 615 Eastern Ave., Bell- 
wood, Ill. (72 W. Adams, Chicago, TIl.) 


INDIANA 
BERG, SIGVALD L., 351 N. Ohio St., Ho- 
bart, Indiana (210 East St.) 


3 LOUISIANA 

BURNS, CLAUDE A., 3805 Vanderbilt Drive, 

J Lake Charles, La. (205) 

OFFER, HAROLD R., Shell Oil Company, 
Box 595. Franklin, La. (Box 271, Donald- 
Sonville) 

MALONE, MAURICE O., 349 E. State St., 
Baton Rouge 6, La. (3986 North Blvd.) 

RICHEY, VERNON T., Ace Supply Co., New 
Theria, La. (Macco Sales & Service, Route 
*, Box 403-C, Lafayette, La.) 


MARYLAND 

NICHOLAS A., Chem- 
Corp., 820 Franklintown Rd., Balti- 
more, Maryland. (Commercial Solvents 
32nd St., Terre Haute, In- 
diana) 

PARRAN, HAROLD, 411 Terrace Way, 
Baltimore Maryland. (Maplewood Apts., 
Apt. 914 Belgian Ave.) 


MASSACHUSETTS 
ELLER. WAYNE H., Suite 22, 15 Fernald 
Dr., Cambridge 38, Mass. (Mallinckrodt 


Works, Destrehan, St. Louis 
MO, 
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Quality protection the most 
important consideration when you 
specify coatings for pipe joints. 

vives you the long- 
life protection coal tar handy 
tape form. The coal tar serves 
both bond and protection— 
foreign substances are required 
—assuring continuity coating 
your pipeline. 


made pipe 


coating specialists and has clearly 


proven its protective value 


years unfailing service. 


LYONS STREET EVANSTON, ILLINOIS 
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DULANEY, ROBERT, 807 Chestnut Ave., 
Changes Address— New Jersey (The Philadelphia 
Gas Works Co., 1800 N. 9th St., Phila- 

(Continued From Page 25) 
EASTMAN, DOUGLAS E., 1662 M. St., West 
MINNESOTA Belmar, New Jersey (Jersey Central Power 
CARTER, GEO. M., JR., Minnesota Valley 


Natural Gas Co., St. Peter, Minnesota (Min- ‘ 
neapolis Gas Light Co., 8th and Marquette, MACCORKLE, DANIEL S., S. D. McCorkle 
Co., 1 Newark St., Hoboken, New Jersey 


Minneapolis) 
(50 Church St., New York) 
MISSOURI 
FELDMAN, KARL T., Platte Pipe Line Co., NEW YORK 
106 W. 14th St., 12th Floor, Kansas City 5, WESTLAKE, ROBERT L., JR., National Car- 
Mo. (P. O. Box 460, Independence, Kansas) bon Co., 292 Madison Ave., New York 17, 
New York (1226 Stephens Ave., Baton 
NEVADA Rouge, La.) 
DODGEN, JAMES E., U. S. Naval Ammuni- 
tion Depot, Hawthorne, Nevada (2108 Bel- OHIO 
vedere Dr. No. 2, Silver Springs, Mary- ANGEVINE, J. GORDON, The Ric-Will Co., 
land) 53 Antles Ave., Barberton, Ohio (Ryder 
Scott Co. Petroleum Engineers, Main St., 
NEW JERSEY Bradford, Penn.) 
CLEMENT, ALBERT J., Allied Chemical & BRONSTEIN, EMANUEL H., 603 Hoye Ave., 
Dye Corp., Morristown, New Jersey (Ebasco Akron 20, Ohio (148 East Baird Ave., Bar- 
Services, Inec., 2 Rector St., New York) berton, Ohio) 


for NIPPLES and 
PIPELINE FLANGES 


WRITE FOR VALUABLE, NEW BULLETIN 


For period years the Nelson Electric Manufacturing 
Company has been furnishing Phenolic Insulating Materials 
for pipe nipples and the insulation pipeline flanges. 
introduced the use thin-wall tubing sleeves for insulating 
the studs standard flanges, without requiring re-drilling 
the flange and providing smaller studs. now offer 
flange insulation, packaged for immediate shipment the 
more common sizes. 

Write for new, 10-page bulletin which describes our 
Insulating Materials. 


mont, Ohio (1242 Hall Avenue, 
Ohio) 


OKLAHOMA 
AMSTUTZ, RAY W., Earlougher Engineeringlll 

Box 4096, Tulsa, Okla. (3316 


LATHAM, WALLACE L., Box 391, Oklahoma 
City, Okla. (1727 N. W. 37th St.) j 

THIBODAUX, PAUL T., JR., O. R. 
Construction Co., P. O. Box 5216, 
Okla. (Box 2516) 


PENNSYLVANIA 

BINDER, WILLIAM J., Pittsburgh Corning 

Corp., Box 39, Port Allegheny, Pa. (A, 

Byers Co., 1810 Clark Bldg., Pitts) urgh) 
CAMERON, JOSEPH A., Elliott Co, Pp, off 

Box 800, Jeannette, Pa. (Elliott 
KELLERMANN, AUGUST C., Bryton 

porated, Box 418, Marcus Hook, }'a, (Bowl 

25, Elizabeth, N. J.) : 

Pittsburgh 13, Pa. (University 

burgh, 204 De Soto Hall, Pittsburch, Pa 
MCGLOTHLIN, BRUCE B., JR., Batryill 

town Gap Military Res., Pa. (98 Brighton 

Dr., Akron, Ohio) 
PEABODY, A. W., 80 N. Porter St., Waynes 

burg, Pa. (263 Houston Ave., Jackson 9, 

Miss.) 
SPARKS, ROBERT E., LCDR, 423 Delaward 

Ave., East McKeesport, Pa. (Suite 

Mining Exchange Bldg., Denver 
TRACEY, EDWARD J. J., JR., 4124 Wes€ 

Foster Ave., State College, Pa. (1227 old 

Boalsburg Rd.) 


TEXAS 
HINKLE, GEORGE S., JR., General Manu¢ 
facturing Co. of Houston, Inc., N. Drené 
nan St., Houston 3, Texas (1616 Maury St. 
HOPWOOD, WILLIAM A., Tnemec Co., Inc. 
2703 South Colonial Dr., Odessa, Texas (2719 
Walnut Ave.) 
LUGER, KARL E., K. E. Luger Co., 271@% 
Danville St., Houston 6, Texas (3618 Wash 
ington Ave.) 
MUERY, SAM J., JR., Freeport 
P. O. Drawer “A”, Freeport, Texas (Port 
Sulphur, La.) 
PENLAND, WILLIAM R., 6424 Norway Roadj 
Dallas, Texas (1218 San Jacinto Crt., Stj 
Louis 10, Mo.) 
STEPHENS, THOMAS O., Amercoat Corpo- 
ration, 1227 Levee St., Dallas 2, Texasii 
(1001A North Crawford, Dallas, Texas) 


contai 
tion 
FOREIGN But 
BARRIENTOS, AUGUSTO, Carrera 17, 
49-65, Bogota, Colombia, S. A. (University really h 
Oklahoma, Norman, Okla.) 
BROWNIE, A., The Canadian 
Nat. Gas Co. 140—6th Avenue detergen 
Calgary, Alberta, Canada (215) ® tions, ble 
KELLAM, G. D., Canadian West Natural many o' 
Gas, 140 6th Avenue West, Calgary, Ag P 
berta, Canada (215) q resisted 
MASSUET, VICENTE, Instituto 


mico, S. A. Corcega 58, Barcelona, Spaing drums fr 
(Sanz Y Massuet, S. A.) tact with 
SNYDER, B. W., Canadian Western Natural reuse wi 


Gas Co., Ltd., 140—6th Ave. West, Calg 
gary, Alberta, Canada (215 Sixth Avenuag Do yor 
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Hayward Describes 

University Illinois 
Measurement Center last 
100 government and other specialisis 
tion. The sessions, under 
American Association for the Adv 
Science, were held July 
NACE Technical Practices 
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better lining 
FOR DRUMS THAT 
TAKE BEATING 


Lining drums al- CORROSION-RESISTING 


elawarg 
te 410j 
Col.) 
4 Wes§ 
227 Old 


Dren4 
ways good ides, COATING 

heard about how 
Unichrome Drum 


‘rt., Sta 
prevent corrosion Protective Coating Systems maintain equipment 


against attack many strong chemicals and corrosives 


But you may not have realized how 
17, 


range applications these linings Warnings are up. With equipment get- moisture, oils and other paint- 
have—or how long they last. Such ting harder replace, corrosion losses destroying corrosives. 
Materials synthetic wetting agents and have cut. And they can be, through 


alcohols, vinyl latex solu- the aid Ucilon Protective Coatings. 
bleaches, solvents, acids, foods and Unlike ordinary paints, systems based Typical Performance Records 


many other products are successfully Ucilon Coatings give enduring pro- 

one the various types tection against “hundred and one”. Coatings used line brine stor- 
Unichrome Drum Linings. These save strong chemicals corrosives. using age tanks alkali plant were 
drums from the punishment long con- the recommended system for your prob- good condition after years’ remark- 


4 


able service! 
Concrete and steel storage tanks for 


you have tough packaging prob- ment continued service, but also re- gasoline and fuel oils are being lined 


lem? Write about it. duce the labor and down-time expense with Ucilon Coating System devised 
frequent for these corrosives. was found best 


all linings giving excellent 
Chemical Properties of Ucilon resistance to cracking and no contami- 
nation leaching. 
Ucilon Coatings contain corrosion fight- paper and pulp mill, using Ucilon 
ing ingredients noted for their chemical Coating System wet ends Four- 
resistance vinyl, phenolic, drinier machines, term the only 
chlorinated rubber fish oil base ma- material ever found withstand the 
Available metals can frequently used terials. For increased durability and unusually severe, corrosive conditions. 
service conditions are extremely adhesion, wash primers, primers, and 
they’re protected with intercoats are available where individual 
Plastisol Organosol Com- applications require them. Used sys- Send today for the CONDENSED UCILON BULLETIN that 
pound, tems coatings, the various Ucilon lists the 101 common corrosion problems and the Ucilon 


with the corrosives and often permit lem you get protection that lasts longer. 


without relining. Not only you help keep vital equip- 


Plastisol-clad Metals 
last Corrosive Service 


These are flexible coatings which resist Coatings form film highly resistant 
and abrasion and when strong acids, alkalies, alcohols, salt solu Trade Mark 
dipping spraying and baked 
an 


the protective qualites these 


compounds. 


100 East 42nd St., New York 17, N. Y. 
Waterbury 20, Conn. Detroit 20, Chicago Los Angeles 13, Calif. 
Canada: United Chromium Limited, Toronto, Ont. 
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Crose Manufacturing Co., Inc., 
Tulsa, has named Hartley Davis man- 
ager its Standard 
sion, operation which started October 
The division was organized when 
Crose purchased the Standard Magne- 
sium Company. The firm will make all 
standard shapes anodes and will an- 
alyze spectroscopically each batch 
anodes quality control measure. 
Sale and installation anodes will 
Pipe Line Anode Corp., which 
Yale Titterington sales manager. 
Chief engineer for Pipe Line Anode will 
Hugh Brady. 
Naylor Pipe Co., 1230 East 92nd St., 
Chicago 19, Ill. has published four- 
page illustrated bulletin standard and 
specially fabricated fittings. Data in- 
cludes specifications and prints 
standard fittings for light-weight pipe. 
also presents illustrations special 
fabrications designed save time and 
labor and reduce material costs mod- 
ernizing piping systems. 


California Metal Enameling Co., Los 
Angeles, Cal. has developed high tem- 
perature ceramic coating for protecting 
mild steel used ladles, tanks and 
other equipment. 


Hydrocide 2210, aqueous so- 
lution silicone resin compounds spe- 
cifically designed for all masonry sur- 
faces with high lime content. 
invisible, non inflammable and will not 
discolor wear away. Tests show 
indicated life expectency years 
more. More information may had 
writing Sonneborn Sons, Inc., 
Eighth Ave., New York 11, 


Totrust Enamel Instant Dry free- 
flowing, high gloss tough enamel, highly 
resistant chemical fumes. dries 
matter minutes, the makers say, 
with drying speed and qualities similar 
lacquers. Among its uses are 
protective coating for exterior equip- 
ment, road equipment, 
machinery. showing the 
colors available and full information 
the product’s uses can obtained 
writing The Wilbur Williams Co., 
Boston 35, Mass. 

Metalweld, Inc., 26th and Hunting Park 
Ave., Philadelphia 29, Pa. has published 
12-page catalog outlining Metalweld’s 
protective coatings, rubber lining, metal- 
spraying, welding and sandblasting serv- 
ices for industry. Electric welding, fab- 
rication, oxy-acetylene welding for shap- 
ing, mechanical repairs, thermit welding 
for specialized work and lessening cor- 
rosion through hot sprayed metallic 
zine and the use hard soft rubber 
linings, use thermo 
sand blasting and other processes are 
discussed the catalog. 


Wallex No. welding rods made the 
Wall Colmonoy Corps., 19345 John 
St., Detroit Mich., give deposit 
material consisting chrome, mangan- 
ese, silicon, iron alloy. This deposit has 
good abrasion and shock resistance and 
has stainless steel qualities approxi- 


mately equivalent Type 410 stainless 
steel, with hardness ranging from 
electrodes one-eighth, three-six- 
teenths and one-quarter inch sizes, 
inches long. The firm has also pub- 
lished 12-page catalog “Colmonoy” 
hard facing alloys. 

Crawford Fitting Co., Cleveland, Ohio, 
manufacturers Swagelok Tube Fit- 
tings marketing new product, the 
Swagelok Heat Exchanger Tee. 
available brass, aluminum, steel, stain- 
less steel and monel and precision 
made for numerous uses throughout 
laboratories and process industries. 
was designed for steam jacketing 
temperature control process lines. 


Isotope Products Ltd., Box 127, Oak- 
ville, Ont., Canada, have developed 
means testing, inspecting and measur- 
ing tanks using isotopes. Tanks 
weighing 500 tons more are being 
inspected for welding faults. The seams 
are individually radiographed with 
continuous row film. Isotope caesium 
134, coupled with electronic level de- 
tection devices records the respective 
levels oil and water the tank. Lo- 
cation lost “pigs” pipe lines, the 
tracking and control different kinds 
petroleum products products 
line, and the logging geologic forma- 
tions also being done the use 
isotopes. 


Magnus 26N solution for providing 
temporary protection against rusting 
steel parts has found new use the 
makers, the Magnus Chemical Co., 
Garwood, say. Recently maker 
steel washers, found that Magnus 
26N deburring barrel provided ade- 
quate assistance deburring and the 
same time was good rust preventive. 
Now washers are thoroughly deburred 
while all traces machining oil are 
removed. Magnus 26N leaves al- 
most invisible coating steel parts 
which will last long the film re- 
mains. The film soluble water, 
however. 


The Atlas Mineral Products Co., Hous- 
ton, Tex. states has developed new 
type construction for food plant floors 
which resistant all corrosives nor- 
mally found dairies, breweries, can- 
neries, bottling plants, laundries and in- 
stitutional kitchens. The construction 
consists using Red Furane Cement 
for bonding the tile the concrete slab 
and Black Furane Cement fill the 
vertical joints between the tile. Trained 
crews the flooring. 


The Sparta Heat-Treat Co., East 
Sparta, Ohio has found method 
molding Teflon into intricate parts. 
Prior the new method the company 
states has been impossible mold 
Teflon into parts requiring undercuts 
and other difficult forming details. Be- 
cause Teflon’s excellent properties, 
has been the practice produce sim- 
ple extrusions the material and then 
machine the part into the more intri- 
cate shapes required. The Sparta Heat- 


— 


Treat Co. claims the new method 
inates this costly procedure. 


Water Service Laboratories, 
West 126 New York 27, 
have printed two-page bulletin the 
“Use Water Air Conditioning 
tems.” The causes corrosion 
water, the causes scale formation 
water, corrosion and scale 
methods open and closed 
and methods cleaning the 
are given. 


Marion, Ind., maker “Genco” plastic 
pipe has published six-page brochure 
describing its Genco and Tenite pipe 
and fittings. Uses the pipe, results 
laboratory tests, correct methods 
handling and other specifications 
given. 


Cathodic Protective Systems Ltd., 6329 
View St., Victoria, British 
has published eight-page brochure 
explaining the firm’s methods corro- 
sion and scale prevention. the 
company specializes protection 
ships against corrosion fresh 
and sea water, prepared plan 
and install all types corrosion pre- 
ventive systems. 


The Uniflow Mfg. Co., Erie, Pa., maker 
Uniflow Industrial Water Condition- 
ing Equipment, issued mailing piece 
the equipment and its uses. Photos 
show softening, filtration and iron 
moval installations. capacity table 
included. The firm will analyze water 
samples free and engineering 
also offered. 


Tesco Chemicals, Inc., Box 
Station Atlanta, Ga., has 
“manual Metal Preparation 
icals Used Prior Application 
tective and Decorative Coatings.” The 
manual includes chemical compounds, 
their use, equipment required, auxiliary 
operations and operational instructions 
for rust and corrosion proofing, paint 
bonding, brightening, cleaning, plating, 
vitreous enameling, pickling 
stripping. 


Alloy Rods Co., York Pa. has produced 
22-minute motion picture full color 
and sound revealing the inside 
how arc welding electrodes are 
ufactured. The company states the film 
was edited and photographed 
instructional and pictorial story intended 
mainly for showing before 
cieties, engineering groups, 
ing industry organizations, college and 
classes and others inierested 
arc welding techniques. Reputable 
ganizations groups may obtain 
film writing the company, 
ment Title the film “No 
Electrodes Made—Anywhere.” 

Curran Corp., Lawrence, Mass. 
troducing new pre-paint The 
product, called “Gunk” solvent used 
principally the auto industry 
move the silicon polish film from the 
surface before spray painting. 
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CLEANING, COATING, WRAPPING RECONDITIONING 


Are you being fair yourself and your company when you buy 


pipe protection price without questioning what getting for 


that price? Our price quotations give you unquestionable work backed 
more than years’ experience, modern equipment 
man- 
film 
nded . 
300 million feet pipe 60”) has been coated and wrapped 
the entire satisfaction the customers. This record hard, match. 
the 


manned skilled craftsmen, 56-acre pipe yard which more than 


HOUSTON, TEXAS chard 


McCarty 
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PERSONALS 


Herbert Evans, Jr. has been appointed 
district manager Wilmington, Del. 
for the Alloy Steel Products Co., Inc. 
Mr. Evans formerly was sales represen- 
tative for the company. his new job, 
Mr. Evans will concentrate direct 
selling activities the Wilmington area, 
but will also have general supervision 
over the Pittsburgh territory which 
College and served with the 
United States Army. Lickwar was 
appointed fill the position vacated 
Mr. Evans. 
Patrick Cavuto, formerly charge 
the electroplating department Mu- 
zak Corp., has joined the sales and serv- 
ice department the Electroplating Di- 
vision United Chromium, Inc. 
now selling and servicing the complete 
line Unichrome plating processes, 
materials and equipment the New 
York City area. 

Woodward has been appointed 
West Coast representative for the 
Hollingshead Corp., was announced 
Fred Lee, Jr., manager the 
firm’s Industrial Division. Mr. Wood- 
replaces Reed, Jr., who was 
promoted assistant manager the 
Government Sales Division 
signed Camden, Mr. Woodward 
has specialized hydraulic fluid system 
design, and his work the West Coast 
will with airframe manufacturers now 
equipping Naval aircraft with the com- 
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pany’s new H-2 


draulic fluid. 


Alvin Meyrowitz, vice-president and 
general manager the Kramer 
Co., will direct the operation the 
firm’s new California Division plant 
Segundo. Mr. Meyrowitz, who was 
elected vice-president the firm 
August 1951 previously 
associated with the copper industry for 
about ten years through his work with 
various government departments. The 
California plant said the must 
modern the United States occupying 
acres and including modern offices 
and laboratories. The plant includes two 
60-ton reverberatory furnaces, 
tary type furnaces, number tilting 
furnaces, cupola and radiator sweater. 
reading spectograph, 
chemical analyses within 
This provides rapid control ensure 
that metal being refined exact 
specifications. 


Huldrum, Jr., has been appointed 
sales manager, Eastern Division Shell 
Chemical Corp., and Irvine has 
been named Western Division sales 
manager. making the announcement, 
Oostermeyer, president, said that Mr. 
Huldrum replaces Frye who has 
resigned take another post. Mr. Irvine 
will take the position formerly held 
Huldrum. Mr. Huldrum will supervise 
all sales activities east the Rocky 
Mountains for solvents, resins and plas- 
tics and industrial chemicals. 


sales engineer Louisiana, 
and eastern Texas was announced 
Zino, general Sales manager the 
Joseph Dixon Crucible Co., Jersey City, 
Mr. Huntington, who has had 
more than years’ experience the 
hardware jobber and industrial supply 
field, will sell Dixon crucibles, 
paints, graphite 
and graphited lubricants. 


Jack Brundage has joined the New 
Organic Coatings Division United 
member the New Haven 


England sales and service staff 


Chromium, Inc. Mr. Brundage 


the American Electroplaters’ 


Dearborn Chemical Co., Chicag: 
manufacturers water treatment 


cals, industrial cleaners and rus: pre- 
ventives, announces the addition Mr, 
Theodore Manheim its staff. 


will take over the and 
Delaware territory his 
headquarters Philadelphia. 


Kelite Products, Inc., manufacturers 
cleaning and processing and 
steam cleaning machines, has con:pleted 
Berkeley Heights, Headquarters 
Kelite are Los Angeles, 
with additional plants Chicago, 
and Dallas, Tex. The firm has service 
offices American cities and 
foreign countries. 
ing, will head the new plant. 


William Sorenson, 
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5.9 Surface Treatment 
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Investigate Other 
Abstract Services 


Offered NACE! 


Abstract Punch Card Service. 


cross-references. Write for full 


formation. 


Bibliographic Surveys Corrosion. 


information. 


NATIONAL ASSOCIATION 


CORROSION ENGINEERS 


Corrosion abstracts printed McBee 
Punch Cards, pre-indexed the 
NACE Filing system with 


Abstracts book form. Indexed and 
cross indexed topics. Author Index. 
valuable aid for corrosion workers. 
advertisement this issue for added 


Houston, Texas 


CORROSION ABSTRACTS 
No. 


Page 


319 


320 


PREVENTIVE MEASURES 


5.4 Non-Metallic Coatings 
and Paints 


5.4.5, 5.4.8, 5.9.1 


Manual the Selection and Use 
Paints. Div. Building Research, Na- 
tional Research Council Canada, 
Technical Report 1950, pages. 

The following topics are covered; 
classes paint, durability paint, 
preparation paints for use, preparation 
surfaces for painting, methods ap- 
plying paint, and when repaint. In- 
cludes glossary paint terms and illus- 


5.4.5, 5.3.4 


Polyvinyl Chloride for Corrosion Pro- 
tection. AND BERGSTROM. 
Teknick Tidskrift, 80, 1035 (1950); Brit. 
Shipbuilding Res. Assoc., No. 104 
(1951). 

general description given the 
properties, uses and methods appli- 
cation polyvinyl chloride plastics 
the form film spray coatings. 
method applying films welding the 
edges the individual sheets together 
high-frequency process described, 
while, for spraying, the 
method akin the metallizing processes 
recommended. Brief reference made 
the use this medium for the pro- 


tection laid-up aircraft and naval craft. 
—RPI. 


5.4.8, 5.4.5 


Hot Surface Paints for Marine Use. 
(1950) Dec.; Brit. Shipbuilding Res. 


Sources 
PHOTOPRINTS 


MICROFILM COPIES 
Technical Articles Abstracted 


CORROSION ABSTRACTS 


ENGINEERING SOCIETIES LIBRARY, 
West 39th Street, New York 18, 
N.Y. 


CARNEGIE LIBRARY PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 
NEW YORK PUBLIC LIBRARY, New 

York City. 

LIBRARY, Office Librarian, Wash- 
ington, (Special forms must 
secured). 


LIBRARY CONGRESS 

Washington, 
JOHN CRERAR LIBRARY 

East Randolph St., 

Chicago Ill. 
Persons who wish secure copies 
articles when original sources are un- 
available, may apply directly any 
the above for copies. Full reference in- 
formation should accompany request. The 
National Association Corrosion Engi- 
neers offers warranty any nature 
concerning these sources, and publishes 
the names for information only. 

NACE will NOT accept orders for 
photoprint microfilm copies ma- 
terial not published the association. 


CODE AGENCIES SUPPLYING CORROSION ABSTRACTS 


AER—Aeronautical Engineering Review, Institute 
Aeronautical Sciences, Inc. East 64th 
St., New York 21, 

ALL—The Abstract Bulletin, Aluminum Laborato- 
ries, Ltd. P. O. Box 84, Kingston, Onatrio, 
Canada. 

American Water Works Associ- 
ation. Amer. Water Works Assoc., 521 Fifth 
Ave., New York 


BL—Current Technical Literature, Bell 
Laboratories, Inc., Murray Hill, 

BLR—Battelle Library Review, Battelle Memorial 
— Library. 505 King Ave., Columbus, 

hio 

BNF—Bulletin; British Non-Ferrous Metals Re- 
search Association, 81-91 Euston St., London 
NW 1, England. 

CALCO—Calco Chemical Division, American Cy- 
anamid Corp. Bound Brook, New Jersey. 
CE—Chemical Engineering, McGraw Hill Publish- 

ing Co. 330 42nd St., New York 18, 
CEC—Consolidated Edison Co. of New York, Inc. 
4 Irving Place, New York 3, New York. 
EL—Electroplating. 83/85 Udney Park Road, 
Teddington, Middlesex, England. 
EW—Electrical World, McGraw-Hill 
Co. 330 42nd New York 18, 
GPC—General Petroleum Corp. 2525 
East 37th St., Los Angeles 11, Calif, 
INCO—The International Nickel Inc. Wall 
Street, New York New York. 
London W#1, England. 
MA—Metallurgical Abstracts, Institute of Metals, 
London, England. 4 Grosvenor Gardens, Lon- 
don 


Mi—Metallurgia Italiana. Associazone Italiana 
Via Paola, 10, Milano, 
Italia. 

MR—Metals Review, American Society of Metals. 
7301 Euclid Ave., Cleveland 3, Ohio. 

NALCO—National Aluminate Corp. 6216 West 
66th Place, Chicago 38, 

NBS—National Bureau Standards. Supt. Doc- 
uments, Printing Office, Wash- 
ington 25, 

NSA—Nuclear Science Abstracts. United States 
Atomic Energy Commission, Technical In- 
formation Division, Oak Ridge, Tenn. 

PDA—Prevention Deterioration Abstracts. Na- 
tional Research Council, 2101 Constitution 
Ave., Washington 25, 

RA—Refrigeration Abstracts, American Society of 
Refrigeration Engineers. 40 West 40th St., 
New York 

RM—Revue Paris, France, Cite 
Pigalle, Paris (9e), France. 

RPi—Review of Current Literature Relating to the 
Paint, Colour, Varnish and Allied Industries, 
Research Association of British Paint, Colour 
& Varnish Manufacturers, London. Walde- 

grave Rd., Teddington, Middlesex. 

TDD Technical Data Digest, Air Material Com- 
Service Section, Central 
Air Documents Office, Wright-Patterson Air 
Force Base, Dayton, Ohio, 

TIME—Transactions of Institute of Marine Engi- 
neers. 85 The Minories, London EC 3, England. 

Oil Products, 310 South 
Ave., Chicago, 

ZDA—Zine Development Association. 
House, Turl Street, Oxford, England. 
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ing.—TIME. 


5.8 Inhibitors and Passivators 


5.8.2, 4.6.2, 7.2 

Plant Stops Return Line Corrosion— 
Saves $14,200 Year. AND 
Power Plant Eng., 55, 
No. 104, 106-107, 109 (1951) Aug. 

Boiler return line grooving 
ting corrosion due both dissolved 
carbon dioxide and oxygen the return 
The corrosion was curtailed 
the application film-forming oc- 
tadecylamine, Permacol, the low- 
carbon steel 


5.8.2, 5.8.4 

Corrosion Inhibitors. Electroplating, 
No. 165-166 (1951) May. 

Janex Rust Preventative used where 
the metal surface the article 
protected against corrosion during stor- 
age and coating which can readily 
washed off when required means 
Rustex, corrosion inhibitor, 
use for application metal sur- 
faces prior painting and, claimed, 
effectively prevents corrosion the 
metal underneath the paint film. Tractol 
paints are suitable for application sur- 
faces which have been treated with 
Rustex corrosion inhibitor. Tractol un- 
dercoating contains zinc chromate 
rust inhibiting pigment and drys very 
rapidly give flexible film with ex- 
cellent adhesion metal. All manufac- 
tured William Sim Sons Leith, 
Edinburgh, 


5.8.2, 5.6.2, 1.2.4 

Vapor Packaging Keeps Rust Off 
Weapons, Tools. Foster, USAF. 
Age, No. 23, 167, 99-103 (1951) 
June. 

The military services are making use 
promising new family rust pre- 
ventives called volatile corrosion inhib- 
itors, This unique method using va- 
pors prevent rust playing in- 
creasingly important part the pack- 
aging weapons. The applications dis- 
cussed this article are military but the 
methods set forth can easily adapted 
for industrial use. new government 
specification covers the new rust pre- 
ventives that inhibit corrosion 
rounding ferrous weapons and machine 
tools with protective vapor. Readying 
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the action organic inhibitors 
ducing corrosion rates metals briefly 
considered. Laboratory and field data 
the relation between inhibitor concen- 
tration and corrosion rate are analyzed 
and compared with the predictions 
corrosion rate derived from adsorption 
theory. Diagrams, graphs and tables are 
included. references.—INCO. 


5.8.2, 5.9.2, 6.2.3 


Contributor Discusses Inhibitor 
Practice. Wire Industry, 17, 165 (1950) 
Feb. 

Action chemical corrosion inhibitors 
applied pickling steel, especially 


5.8.2, 4.6.3 


Use Corrosion Inhibitors De- 
Icing Salt. Marvin Davis. Am. Public 
Works Association. Proc. Public Works 
Congr., 55, 236-247 (1949) Aug. 

Only percent group 1947 
model cars showed slight corrosion after 
driving during one winter Akron, 
Ohio, streets that had been de-iced with 
refuse salt containing percent sodium 
dichromate anticorrosive additive; 
the remaining percent were corrosion 
free. number 1946 model cars 
driven during one winter streets de- 
iced with refuse salt only, and second 
winter streets de-iced with the per- 
cent dichromate—refuse salt mixture, 
percent showed medium corrosion, 
percent slight corrosion, and percent 
corrosion. Greater and probably opti- 
mum corrosion inhibition can expected 
from percent dichromate—refuse salt 
mixture. Cars specially treated against 
corrosion and those having low mileage 
were excluded from these tests. 
total 116 cars tested, more than 
percent were the lower price range. 


Examination steel panels attached 
test cars Michigan and New York 
showed that corrosion caused de-icing 
salt reduced percent approxi- 
mately 0.4 percent “Banox,” 
available, nontoxic, vitreous metaphos- 
phate inhibitor, added. percent 
concentration can expected reduce 
corrosion rates percent and give 
optimum results. Tests with steel panels 
showed that Banox, well 
818-C,” 
phate inhibitor containing 
salt, are effective sodium dichro- 


Assoc., Abstract No. 631 (1951) rifle for combat re- mate. Alkali phosphates greatly increase tion 
fronts, furnace doors, quired least three hours the penetrating power de-icing salt phos 
which are exposed red orange work. weapon corrosion inhibitor solutions, thus enabling them creep 
times, present difficult painting prob- wrapper can fired minutes after joints and crevices automobile 
lem. The usual method covering these unwrapped and and give corrosion protection 583 
hot parts apply thin coating damage relatively inaccessible places and even 
special varnish which contains aluminum metal covered with rust. 
flake zinc dust. Then, the elevated 8.4.3 PDC Comment: Laboratory tests Aug. 
temperature question, the vehicle Some Applications Organic Corro- shown that percent concentration Based 
burnt out, and the metallic flake sin- gion Inhibitors the Petroleum Indus- Nalco 818-C effectively prevents corro. sion 
tered the metal surface. This Tretolite Co. Paper be- mild steel panels brines cathodic 
only feasible the metal protected NACE, 7th Ann. Conf. than percent sodium chlo- 
clean and free from any interfering New York, Mar. 13-16, 1951. Corrosion, weight, and that 0.5 percent tures, 
For the best results, very No, 189-195 (1951) June; concentration decreases exchang 
thin aluminum paint recommended, No. 316, Dec. much percent the corrosion caused 
with high aluminum-flake content History the application organic percent brines. the city 
Ib. per gallon. This paint should for the abatement which used this inhibitor during 
fast-drying type avoid retaining the petroleum industry reviewed. the 1948-50 winter seasons, not 5.9 
solvent and thinner partially dried inhibitor use and recom- local automobile 
film, which may blister when heat methods application are dis- clubs was registered with 
applied. new grey metallic paint. Corrosion rate data are pre- complaints received the 
which special cement has been added, for number typical 1947-48 when was 
has shown outstanding results, even which organic corrosion inhibitors added the de-icing salt used. 
surfaces exposed the weather. the These include oil wells, Salt Used for De-Icing 
oil burns out and the metallic pigment condensate wells, gas lines, water Highways, Corrosion, 391-394 
shows definite sintering action, the ce- systems, gasoline strip- —PDA. 
ment, taking moisture gradually, ping columns and refinery processing 
provides resistant outside coat- The question the mechanism 5.8.2, 5.8.4 


Redox Couples for Protection polish 

may flocculate fine emulations, but 
amine does not so, and has be«n used bren 


with success. Quinones are ing, col 
aluminu 
phate 
5.8.3, 7.4.2 
Corrosion and Film Protection. 
THONY JOHN PHILLIP 
Dissert. Univ. Cambridge, 1950, 
126-127. Metal 
Experiments designed simulate con- stracts. 
ditions aircraft-cooling systems and 
the corrosion that occurs when Soc 
ors, including triethanolamine phia 
phosphates, both alone and with sodium 
mercaptobenzothiazole, and oil emulsions 
alone with sodium phosphate nitrate, 
are added ethylene glycol/water 
mixture are described. The reaction 
tween copper and solutions pickling, 
influenced previous surface treatment With 
the metal and the disposition the 
copper specimens in, and the concentra- 
tion of, the solutions. The formation 
nature interference films formed 
the deposition sulfur are studied. author, 
5.8.3, 6.2.2 
The Mechanism the Inhibition The 
the Corrosion Iron Solution Temper 
Meeting, Buffalo, Y., Oct. 1950. ture cle 
Electrochem. Soc., 98, 263-272 (1951) 100 
July. 
phosphate both the presence ab- 
sence air. was found that dec 
sivate freshly abraded iron values 
above 7.25 the presence air. \When 
the solutions are deaerated the Deve 
rodes and exhibits negative als 


tential becomes more negative anc 
the potential-time curves and 
tion curves indicates that this 
suggested that oxygen dissolved 
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tion mainly responsible for the ability 


phosphate solutions inhibit iron 


corrosion. 
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n-Oil 


used 


Abs. 
1950, 
con- 
and 
dium 
dium 

trate, 


nent 


itra- 
and 
ilver 
died. 


Corrosion—Cause and Pre- 
yention. Journal, 58, 96, (1950) 

Hiram Walker. Mechanism 
cathodic protection and how used 
for preservation underground struc- 
ship hulls, steel piling, docks, heat 
exchangers, condensers and pipe lines 
sea 


5.9 Surface Treatment 


5.3.1, 1.6 


Metal Finishing Handbook. 
(Book) 216 pages. 1950. 
and Son, Ltd., Chandos Place, 
W.C. England. 

used providing perma- 
nent finishes. Pre-treat- 
ment metal surfaces grinding, 
ng, burnishing, chemical cleaning, 
and stripping. 
Electr and the electrodeposition 
such nickel, copper, chro- 
mum, cadmium, zinc, lead, also 
plating processes. Metal coloring 
oxidizing, blueing, lacquer- 
ing, silver, gold, tin, nickel, 
Brief description phos- 
phate and allied coatings. Testing 
coatines for adhesion, thickness, poros- 
and corrosion 


5.9.2, 5.9.3, 1.4 


Metal Cleaning Bibliographical Ab- 
stracts. ASTM Special Tech. 
Pubn. No. 90, 1949, pp. Published 
the Society, 1916 Race Street, Philadel- 
phia Pa. $2.75. 

This publication supersedes the earlier 
Harris and Mears (mainly 
ASTM Bulletin, May 1944, No. 128, pp. 
gives 494 references cleaning, 
corrosion inhibitors, etc., together 
with short abstracts. Several the ab- 
are taken from Chem. Abs. from 
Met. Abs. (which incorrectly referred 

Inst. Metals). The references are 
firstly year, secondly 
they are indexed 
standard specifications and pat- 


The Degreasing Metals Room 
Temperatures. Machinery Lloyd, 22, No. 
17, (1950). 

Reference made room- tempera- 
cleaning solution with flash point 
100° (38° C), which does not con- 
any petroleum spirit. This process 
for preparing metal surfaces 
painting, enamelling, phosphating 
and anodizing. after-treatment with 
cleaner necessary for elec- 


Development Alkaline Cleaners. 
Metal Finishing, 48, No. 

950). 

review alkaline cleaning materi- 

and methods given, methods for 

the cleanness metals be- 
ing 


When Use Electrolytic Polishing. 


CORROSION ABSTRACTS 


CHEMICALS 


AMBLER PENNA. 


PROCESSES 


Technical Service Data Sheet 
Subject: 


METAL PRESERVATION AND PAINT PROTECTION 


WITH ACP PHOSPHATE COATING CHEMICALS 


ARMY PHOTOGRAPHS COURTESY “ORDNANCE MAGAZINE” 


Typical spray and dip phosphating equipment and some ord- 
nance products that are now given protective phosphate 
coating for extra durability under all kinds severe exposure 
conditions. Both military and civilian applications ACP 
phosphate coating chemicals are shown the chart below. 


SELECTION CHART OF ACP PROTECTIVE COATING CHEMICALS FOR STEEL, ZINC, AND ALUMINUM 


METAL OBJECT OF TYPICAL METAL GOVERNMENT 
CHEMICAL COATING PRODUCTS TREATED SPECIFICATIONS 


“GRANODINE” 
Zinc Phosphate 
Coating Chemical 


“PERMADINE” 
Zinc Phosphate 
Coating Chemical 


Rust and 
corrosion 
prevention 


“THERMOIL- 
GRANODINE” 
Manganese - iron 
Phosphate Coating 


Wear-resistance anti- 
galling, safe break-in 
of friction or rubbing 
parts. Rust proofing. 


“GRANODRAW” 
Zinc-iton 
Phosphate 
Coating 


“ALODINE” 
Protective 
Coating 


Improved drawing, 
extrusion, and 
cold forming 


Improved paint 
adhesion and 
Corrosion 
resistance 


“LITHOFORM” 
Zinc Phosphate 
Coating Chemical 


Improved paint 
adhesion 


CHEMICALS 
ACP 


PROCESSES 


Steel, iron, or zinc fabricated units or com- 
ponents, automobile bodies, refrigerators, 
washing machines, cabinets, etc.; projec- 
tiles, rockets, bombs, tifles, small arms, 
belt links, cartridge tanks, vehicular sheet 
metal, tank bolts and links, ¢ecollless 
guns, etc. 


Nuts, bolts, screws, hardware items, tools, 
guns, cartridge clips, fire control instru- 
ments, metallic belt links, steel aircraft 
parts, certain steel projectiles and many 
other components. 


Friction surfaces such as pistons, piston 
tings, gears, cylinder liners, camshafts, 
tappets, crankshafts, rocker arms, etc. 
Small arms, weapon components. Hardware 
items, etc. 


Blanks and shells for cold forming, heavy 
stampings; tubs; tubing for forming or draw- 
ing; wire; rod; etc. 


Aluminum products of similar design such as 
refrigerator parts, wall tile, signs, washing 
machine tubs, etc; aircraft and aircraft 
parts; bazookas (rocket launchers), helmets, 
belt buckles, clothes dryers, clothesline, 
tocket motors, etc., aluminum strip or sheet 
stock, 


Zine alloy die castings; zinc of cadmium 
plated sheet or components; hot dip galvan- 
ized stock; galvanneal; signs; siding; 
foofing; galvanized truck bodies; etc. 


WRITE FOR DESCRIPTIVE FOLDERS THE 
ABOVE CHEMICALS AND FOR INFORMATION 
YOUR OWN METAL PROTECTION PROBLEMS 


MIL-S-5002 


495 
U.S.A. 57-0-2, Class C 
U.S.A. 51-70-1 

Finish 22.02, Class C 
U.S.A. 50-60- 1 
16 E4 (Ships) 


MIL-C- 16232 

U.S.A. 57-0-2, Type Il, Class B 
U.S.A. 51-70-1, Finish 22.02, Class B 
Navy Aeronautical M-364 

U.S.A. 72-53 (See An- F -20) 


- 16232 

7-0-2, Type Il, Class A 
1-70-1, Finish 22.02 Class A 
ronautical M- 364 

A, 72-53 (See AN-F -20) 


MIL-C- also QPL-5541-1) 
MIL-S-5002 


AN-F-20 

U.S. Navord 0.5. 675 

16 E4 (Ships) 

AN-C-170 (See MIL-C-5541) 
72-53 (See AN-F-20) 


CHEMICALS 


PROCESSES 


q 

chlo- 

JAN-C-490, Grade 1 

ium 
hen 
po U.S.N. Appendix 6 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


(1950) June. thorough rinsing the phosphatized Cast 
production process, and recommenda- Modifying this treatment using 
tions concerning its application the double amount Atramentol plus 
finishing specific alloys and articles, bisulfite per liter produces, after 15-20 ings, both 
Status the process, particularly its use immersion 50°-55° regular, measurement after detaching with mer. methods. 
fair corrosion resistance; however, the with precision 
development sulfurous acid and ap- 
5.9.3 preciable sludge are major disadvantages. 6.4.2 


The treating solution for Atrament Electrical Capacity Porous 

oxy-acetylene blowpipe. The advan- dihydrogen phosphate and phosphoric 
tages over pneumatic hammers, rotary acid. Immersion time depends mainly 
steel brushes, are nature the metal surface. The dis- 


advantages this bath include short life 


Porous aluminum oxide layers may 
acid. The base the pores separated 


ized Phosphate Coat. Don Vance. West- mains constant after critical value has 
ern Metals, 25-26 (1950) Nov. The Atrament process uses the same been reached. The dependence the 


Advantages “Polykote” process de- ingredients the the final thickness current con- 
veloped Kelite Products, Los Angeles. process, except and bee 


ing continuous rather than discontinuous denser, interwoven texture needle-like 


nism which limits the growth the 

only 1.5-5 thick but possess superior 

5.9.4, 3.5.9 durability, flexibility, and insulating ca- 


has wide application and the two 


brought contact with foreign oxides. rapid treatment that can applied 
The oxidation series metals Atrament which 3.5-5.25 Cast irons are inexpensive 
alloys including those with copper, zinc dihydrogen phosphate con- and are used for many corro- 
and silver base, has been investigated taining smalier portion phos- sion applications. some cases All 
where these are brought contact acid than does Atramentol protect the metal with coat- 
molybdenum oxide (molybdenum per 100 liters water and ings and/or cathodic protection. Cast 
that the accelerated oxidation, appearing The resulting coatings are 1-3 thick including strong sulfuric acid, concen- 
lie the eutectic temperatures more flexible than those acid, mixed sulfuric acid 
systems the respective oxides, due the Atrament Atrament acid with water contents No, 14, 
to formation of liquid in the protective is also more economical and produces to 20 percent, some commercial concen- # Comm 
oxide film the such finely dispersed sludge that phosphoric acids and chromic 
hardly interferes with the coating for- Durion (14.5 silicon cast iron) 

5.9.4 mation. perhaps the most universally resistant 
Die Entwicklung Und Anwendung 1:1 mixture volume Atra- commercially available with respect Mineral 


Alloys which are protected against 
corrosion dense oxide film, and 
thus may serve con- 
structional materials, sometimes show 


Der Atramentverfahren Unter and forms the basis for the acids (except hydrochloric acid). Nickel the 
tigen Wirtschaftsbedingungen. (Devel- Atrament process, which has special improves the resistance ordinary Division, 
opment and Application the Atrament for zinc and zinc alloys. The treat- acids, alkalies and other possible 
Process Under Present Economic Con- ing bath consists 4.5 liters example Ni-Resist, high nickel corr 
ditions.) Arch. per 100 liters water. iron. Ni-Hard, white cast 


allkunde, No. 66-71 (1949) Feb. treating time 2-5 min 95° iron, gives excellent service alkaline the 

survey made the development duces excellent uniform phosphate coatings. where erosion-corrosion 
and applicability the five major types many 
Atrament phosphatizing processes 6.3.19, 5.9.2 
(Atrament Zi, M). The Conversion Coatings Zinc. Tay- 6.2.5, 6.3.10, 2.3.2 
last three are potentially economical Lor. Products Finishing, 14, No. 11, 38-39 The scaling Process and Short-Time 
treatments for metals. (1950). Tests the Life Heat-Conducting oil 

The phosphatizing bath for Atrament Some comments the article Alloys. (In German). 
liters Atramentol and trace accurate methods are available for Arch. Eisenhuttenw, 22, disc. 
100 liters tap water. Atramentol estimating the dichromate radical, sulfu- (1951) Mar.-Apr. 
contains 6:1 mixture manganese di- acid and the chromium ion Describes test results for 


acid 1.4 specific gravity. freshly the indirect method given Mat- nickel, alloy whi 
prepared baths, gray -to-black coatings composition and percent chromium: and pred 
are produced within 40-60 min. but particular kinds work dis- percent chromium 


used baths treating time extended and additional possible 5.5 percent aluminum. 
hours longer because the bath exhibits for unsatisfactory results are these alloys temperature 
progressive sludge formation use. The fers widely. Short-time tests 


treating time can shortened the 2.4.3, 2.3.9 that simple correlation exists 
addition nitrogen-containing organic Methods Evaluating the and life. The problems 
compounds such aniline. The coatings Anodic Oxide Films. (In Italian.) thickness, test temperature anc 


lensity ay 


are porous and absorb appreciable Alluminio, 19, No. reproducibility results dis 
oil other sealing 515-522 (1950). Data are tabulated and thor 
x00d mechanical and chemical pretreat- Review three non-destructive and references.—BLR. 
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Cast Iron From the Point View 


88, 139-146 (1950) Feb. 


Procedures for testing purchased cast- 
both nondestructive and destructive 
methods. Examples are quoted and re- 
foundry processes.—MR. 


1948 and 


Behavior Steel Elevated Tem- 
peratures. Survey Literature for the 
(In German.) 
Pomp. Stahl Eisen, 70, 791-794 
(1950) Aug. 31; 848-853 (1950) Sept. 14. 
Mechanical-test apparatus. Second part 
and tabulates elevated-tempera- 
properties various stainless and 
steels. 


7.4.2 


Jackets for Cold Water Ex- 


Risers. Sheet Metal Worker, 42, 
Nov. 


practical way providing air con- 
for older type building was 


running chilled water risers 


the south side. They are protected 
stainless-steel columns that add 


62.5, 5.10 


Eliminates Corrosive Etch- 


ing Steel Sheets. Jron Age, 165, 


1950) Feb. 23. 


How etching normally occurring 
the sheet stacks resting 
wooden skids and pallets can elim- 
nated use specially coated chip- 
made from pulpboard used 


paper 


Cast @ 
cen- 


The Iron Age 167, 


acid 


cen- @ 


Non-Ferrous Metals and 


Ten Zirconium Alloys Evaluated. 


No. 14, 95-99 (1951) Apr. 


Commercially pure will 


find wide application every- 


stant @ 


ickel ler the sponsorship the Engineering 


cast 


ting 
RIUS 


con- 
rcent 
ce of 
icate 
weell 
wire 
time, 
dis- 


eliminated 


lay commercial use because its ex- 
corrosion resistance. The Foote 
Mineral Co. has conducted research un- 


Division, Air Materiel Command, 
possible alloys zirconium which are 
corrosion resistant but offer im- 
mechanical properties. During 
the exhaustive research into the possible 
which could effectively used, 
many elements were discarded. The 
netals having inter-atomic distances 
within percent zirconium were di- 
vided into two classes, depending 
heir boiling temperature relative the 
nelting point zirconium, 1750° 
Also included the low 
group were metals possessing 
and electro-neg- 
chemical behavior. These metals 
magnesium, indium, lithium, cad- 
thalium, antimony, cerium and 
which were eliminated. Solubility 
predicted addition hafnium, 
titanium, silver, aluminum, tantalum, 
and lead. was found that 
and aluminum formed intermetallic 
while titanium was com- 
zirconium. Lead was 
and melting point relative zir- 
Borderline metals were tung- 
thorium, manganese, vanadium and 


CORROSION ABSTRACTS 


SARAN 


RUBBER TANK LINING 


Saran rubber combines the physical properties 
rubber with the chemical resistance saran. The 
resulting high degree chemical and abrasive 
resistance makes saran rubber outstanding 
lining where resistance grease, many solvents, 
acids and other chemicals indicated. 

Industries handling, storing transporting cor- 
rosives find that saran rubber tank lining helps 
achieve lower operating costs and increase the 
life expectancy costly equipment. Saran rubber 
easy apply; experienced tank lining appli- 
are located throughout the country. For 
further information contact your nearest Saran 


Lined Pipe Company office. 
Write the Distributor: 


SARAN LINED PIPE COMPANY 


2415 BURDETTE AVENUE e FERNDALE, MICHIGAN 
Offices in: New York © Boston ¢ Pittsburgh ¢ Tulsa ¢ Philadelphia 
Chicago Portland Indianapolis San Francisco Houston Denver 
Los Angeles Seattle Cleveland Charleston, S.C. Toronto Montreal 


Saran Lined Pipe Company 
2415 Burdette Avenue, Ferndale, Michigan 


Please send your catalog Saran Rubber Tank Lining 
and Saran Rubber Molding Stocks. 
Name Title 
Company 


Address 


for tank cars 
storage tanks tank trailers 
processing tanks 
production tanks 


RELATED PRODUCTS 


Saran rubber molded parts—stop- 
pers, diaphragms, various-sized 
moldings for valves, instru- 
ments, etc. 


Saran lined steel pipe—corrosion- 
resistant pipe that gives long- 
term operation with minimum 
maintenance costs. 


a 
8 
| 2 
a 
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copper. The following elements were 
chosen for investigation tensile and 
oxidation data: hafnium, titanium, alu- 
minum, tantalum, columbium, tungsten, 
molybdenum, copper, oxygen and nitro- 
gen. 

Zirconium alloys were prepared for 
the investigation the following meth- 
ods: vacuum melting graphite 
crucible using either high-frequency cur- 
rent carbon resistor sleeve for 
cooled copper crucible under purified 
inert atmosphere; codepositing the 
alloy improved deBoer deposition 
cell; diffusion element into zirco- 
Melting graphite crucibles ap- 
pears have more immediate commer- 
cial promise. The tensile properties de- 
termined during the investigation are 
tabulated for the following alloys: zir- 
conium-hafnium alloys, zirconium-titan- 
ium alloys, zirconium-aluminum alloys, 
zirconium-tantalum alloys, zirconium- 
columbium alloys, zirconium-tungsten 
alloys, zirconium-copper alloys, zirconium- 
molybdenum alloys. The effect oxygen 
and nitrogen combined the tensile and 
yield strength samples, and the ten- 
sile strength, hardness relationships 
the oxygen plus nitrogen alloy, are shown 
graphical form.—ALL. 


6.3.3, 3.7.4 

Proc. Am. Soc. Testing Materials, 50, 
1101-1130 (1950). 

condensed version the final report 
which summarized results research 
conducted Battelle from Oct. 1945 
Mar. 1950, above alloys, particularly 
the 60Cr-15Fe-25Mo type, for Office 
Naval Research. Main topics are the 
melting and casting apparatus consist- 
ing beryllia-crucible, molybdenum- 
sheet induction furnace; preparation 
test materials; microstructures; mechan- 
ical properties; and high-temperature 
oxidation resistance. Also discusses mecha- 
nism microcrack formation and role 
plastic deformation. 


6.3.5, 3.7.3 

Heat Treatment and Structure 
Naval Gun Factory. Metal 
Progress, 58, No. 862-866 (1950) Dec. 


The solubility carbon either alpha 
beta titanium very much less than 
0.78 percent over wide range tem- 
The addition carbon tita- 
nium and the pick-up atmosphere 
oxygen and nitrogen widen the temper- 
ature range the alpha-beta transfor- 
mation. Beta titanium not retained 
appreciable quantity when commercial 
transition phase formed. The material 
consequently not hardened quench- 
ing. The microstructure quenched 
titanium bears some resemblance that 
martensite. The hardness quenched tita- 
nium not greatly affected temper- 
ing. change structure occurs except 
for gradual fading the martensitic 
pattern and emergence pattern 
resolvable alpha titanium 


6.3.6, 3.7.4 


Copper and Copper Alloys; Technical 

Progress 1949, Metallurgia, 
150-152 (1950) Jan. 

Joining, corrosion, recrystallization, 


grain growth and applications. 107 refer- 
ences.—MR. 
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6.3.6 

Stabilization Copper Powder Re- 
gard Corrosion. (In Russian.) 
Levin AND Pomosov. Applied 
Chem. (USSR) (Zhurnal Prikladnoi 
Khimii), 23, No. 949-957 (1950) Sept. 

Study the effectiveness various 
organic compounds protecting copper 
powder from corrosion during manufac- 
ture and storage. Sodium soap was 
found 


6.3.6, 3.4.6, 7.4.2 

The Corrosion Brass Tubes 
River Water and Its Prevention. 
Buncer. Werkstoffe Korrosion, No. 
133-136 (1950); Inst. Metals, 18, Pt. 
530 (1951) Apr. 

The corrosion condenser and cool- 
ant tubes, made from brasses various 
compositions and structures, conden- 
sate, containing ammonia and oxygen 
and soft river water high chloride 
content described. Dezincification and 
stress-corrosion can minimized the 
use high-purity, straight 70:30 brass, 
one containing tin, and having 
fine, uniform, 
and proof stress 17-21 kg/sq.mm.— 
INCO. 


6.3.6, 4.6.11 

Copper-Nickel-Iron Alloys Resistant 
British Non-Ferrous Metals Research Sup- 
plement, Confidential Report, Oct. 1950. 
Inst. Metals, 79, Pt. 243-292 (1951) 
July. 

The development copper alloys con- 
taining 5-10 nickel and 1-2 iron ma- 
terials easily worked the coppersmith 
and resistant corrosion moving sea 
water are described. account given 
some early work the effect small 
additions iron and manganese the 
resistance 70:30 copper-nickel alloy 
sea water corrosion. Tests included 
the resistance impingement attack 
moving sea water containing air bubbles, 
and the corrosion shielded areas under 
conditions rapid water movement, and 
the resistance attack under deposits 
stagnant conditions. The addition 
1-2 iron greatly improved the resistance 
corrosion alloys low nickel con- 
tent and alloys containing 5-10 nickel 
gave excellent performances. The resist- 
ance corrosion was affected the 
heat-treatment given. These alloys are 
readily workable, both hot and cold, pro- 
vided precautions are taken 
treatment. comparison made 
copper-nickel-iron alloys with standard 
materials used condenser systems. 
Photomicrographs. 


6.3.6, 2.3.4 

The Corrosion Copper and Met- 
als Bi-Metallic Systems. 
Western Region, National Association 
Corrosion Engineers, Los Angeles, Cal., 
November 1951. Corrosion, No. 


188-191 (1952) May. 

Results experiments the Fuel 
Technology Department the Univer- 
sity Utah into the kinetics the 
initial corrosion copper aerated salt 
solutions are given. These show the 
quick formation film inhibits cor- 
rosion copper. Theoretical considera- 
tions involved the corrosion 
iron-copper couple are explained. 


6.3.6, 1.6, 2.1.2 


ASTM Standards Copper and Cop- 
per Alloys. Brochure, Jan., 1951, 530 pp. 


ASSOCIATION CORROSION ENGINEERS Vol. 


Testing Materials, 1916 Race Street, 
Philadelphia, Pa. Price paper 
$4.35; cloth $5. 

This brings together 108 ASTM 
ards, including all those dealing with 
copper and its alloys and their products, 
non-ferrous metals, test 
recommended 


6.3.6, 3.5.8 


The Resistance Aluminum 
Berryllium Bronzes Fatigue and 
Supply Aeronautical Research Coun- 

This work actually 1940 (pub- 
lished 1950). Tests fatigue corro- 
sion-fatigue resistance aluminum bronze 
D.T.D. 160 (copper-9.3% aluminum) and 
beryllium bronze (copper-2.25% 
um) showed that heat treatment had 
marked effect. The fatigue 
air the beryllium bronze was almost 
independent the ultimate which 


6.3.6, 4.4.3 


Copper Electron Diffraciion. 
AND WATANABE. Re- 
ports Research Institutes, Univ. 


(A), No. 462-470 (1950) June. No. 
Corrosion products formed Japa- 

nese copper (99.82 copper) and 

can copper (99.92 copper) surfaces 

methanol were copper oxides. Japanese Cathod 

copper was more severely corroded, and wide 

had lead-gray appearance. Cupric ox- 

ide readily formed after short period 

the surfaces the copper when im- its 

mersed dehydrated methanol. Hence, materi: 

the corrosion due water absorbed 

‘xperie 

6.3.9, 6.3.15, 6.3.20 
The New Metals—Molybdenum, Tita- 

29, 321-322 (1950) Apr.; Industrial 

27, (1950) Apr. 

corrosion resistance, weldability, 

6.3.10, 4.3.2 
Metallic (Nickel) Alloys Resistant 

Hydrochloric Acid Media. (In Russian.) 

Priklad.Khim. (J. Applied Chem. 

22, No. 45-55 (1949). 
Summarizes published information 

the mechanical properties, corrosion 

resistance, heat-treatment, etc., nickel 

molybdenum-i iron alloys and the 

and describes the development Rus- 

sian Hastelloy A-type alloy con 

nickel 61, molybdenum 23, manganese rico 

silicon 0:27, carbon 0.02 Fish 

balance iron. After heat-treatment 

1050° for minutes and quenching 

water, the mechanical 

tension 27-1, 20-7 percent; 

(R.) (26, 26, 27), (19, 21, 22). 

heat-treatment the values were: 


35, 34). Metallographic 
showed that the alloy had 
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itic grains with irregularly-distributed 
grains some intermetallic compound; 
heat-treatment brought much this sec- 
ond phase into solid solution and im- 
proved and 
plasticity. Tables and graphs are given 
showing the results loss-in-weight 
tests hydrochloric acid, hydrobromic 
acid and formic acid. Taking loss 
the max. permissible for 
“resistant” alloy, the alloy described 
can used with hydrochloric acid 
any concentration temp. 70° 
and with formic acid any concentra- 
this case less 100° than 50° C). 
With hydrobromic acid, only the per- 
cent acid 100° caused significant 
attack; hydrochloric acid also the at- 
tack was maximum with acids 15-20 
percent concentration. Corrosion tests 
were also carried out acetic acid, sul- 
furic acid, alkali and hydrochloric acid 
containing 


6.3.10, 4.3.2 

Effects Various Elements the 
Hydrochloric Acid Resistivity. 
AND Science Reports the 
Research Institutes, University, 
Series No. 632-636 (1950) Aug. 

Various elements were added num- 
ber nickel-molybdenum-chromium al- 
loys (18-69 nickel, 4-40 molybdenum, 
0-32 chromium) and their effect the 
resistance hydrochloric acid was de- 
termined. Ferro-vanadium 
effective. The Mo-15 Cr-0, 5Fe-V-54.5 
alloy gave excellent resistance 
percent hydrochloric acid room tem- 
perature. Ferro-tantalum, ferro-zircon- 
ium, copper-beryllium, tungsten, cobalt 
and copper had slight effect the 
resistance the alloys. Under certain 
conditions ferro-tantalum gave unfavor- 
able results. Ferro-titanium was defec- 
tive all 


6.3.13, 6.3.16, 6.3.9, 3.5.1 

Some Properties Tantalum-Rich 
Alloys With Wolfram and Molybdenum. 
Myers. Metallurgia, 42, 3-9 
(1950) June. 

Effects tungsten and molybdenum 
workability, ultimate tensile strength, 
electrical resistivity, work 
hardening rate, elongation rate, oxida- 
tion resistance and temperature required 
for 


6.3.14, 4.3.2 

Studies the Corrosion Tin. 
Corrosion Hydrochloric Acid. II— 
Corrosion Sulfuric Acid Solution. III 
—Corrosion Nitric Acid Solution. 
AND YOKOYAMA. Science Reports 
the Research Institute, Tohoku Univer- 
sity, Series No. 449-455, 456-461 
(1950); Series No. 637-644 (1950) 
Aug. 

Tin passive hydrochloric acid 
below 0.01 percent concentration. De- 
polarizing corrosion increases with con- 
centration from 0.01-3.0 percent, 
complete from 3-15 percent, and hydro- 
gen evolves Oxidizing 
agents increase the corrosion rate, but 
the influence stirring small. Corro- 
sion tin 5-30 percent sulfuric acid 
the depolarizing type and increases 
rapidly above percent. Stirring, in- 
creasing temperature and oxidizing agents 
increase the rate, while small additions 
reducing agents decrease the rate. 
percent sulfuric acid plus percent hy- 
drochloric acid increases the corrosion 
rate, but not The maximum 
corrosion percent nitric acid. 
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Corrosion tin percent and 64.5 
nitric acid decreased temperatures 
from 20°-30° increased sharply above 
30° and did not corrode —30° 
The addition neutral salt and 
oxidizing agent decreased the corrosion 
slightly. Corrosion curves are given for 


the 


6.3.15, 1.4 

Bibliography Titanium Metal and 
Alloys (1946-1950): Properties, Fabrica- 
tion, Uses. Meter. Can. Dept. Mines 
Tech. Surveys, Mines Branch, Phys. 
Met. Div. Inf. Memo. No. 303,. 1950, 
pp. 

Divided into sections books, sym- 
posia and bibliographies; properties and 
fabrication; alloys; general articles. Un- 
der each heading the references are ar- 
ranged alphabetically author. 


6.3.15, 3.7.4 

Study Some Alloys Titanium 
the Manufacture Which Commer- 
cial Titanium Powder Was 
Can. Mining Met. Bull., 43, 
74-87 (1950) Feb.; Trans. Can. Inst. Min- 
ing Met., 53, 54-67 (1950). 

Deals with binary alloys titanium, 
containing about percent chro- 
mium, cobalt, iron, manganese, molyb- 
denum, nickel and tungsten. Method 
production; results transverse strength, 
tensile and creep rupture tests; forge- 
ability tests; metallography, deformation 
and microstructure; and oxidation re- 


6.3.15 

Hand Book Titanium Metal. Pub- 
lished the Titanium Metals Corpora- 
tion America, East 42nd Street, 
New York 17, Brochure, 1950, 
pp. 

comprehensive and informative book- 
let. Discusses the metal, its production 
and availability; alloys; physical and 
mechanical properties; chemical and cor- 
rosion properties; testing procedures; 
fabricating 
prices for sheet, plate, strip, wire, 
forgings and bars.—BNF. 


6.3.18 

Pure Vanadium Now Limited Pro- 
duction. Age, 166, 95-96 (1950) 

Method production, fabrication and 
properties 99.8 percent pure ductile 
vanadium now commercially available 
the form ingots, springs, rings, 


6.3.19, 4.3.6, 3.4.7 

The Behaviour Zinc Acid Elec- 
Metalkunde, 41, No. 11, 406-412 (1950) 
Nov. (In German). 

Investigation the influence 
and aeration the potential 99.998 
percent zinc sodium chloride and so- 
dium sulfate 


6.4 Non-Ferrous Metals and 


6.4.1, 8.9.5 


Aluminum Hatch Covers. Light Metals 
Bull., 13, No. 101 (1951). 

The Etablissements MacGregor Co- 
marain, Neuilly, have about year 
ago taken the construction light- 
alloy hatch covers. short illustrated 


description given the different 
types covers which they have 
plied for use the Liberte and 
rouan liners and for the goods and 
gage holds new vessel being built 
the Chantiers Ziegler Freres 
kirk for the Compagnie Generale 
atlantique. Light weight and the conse- 
quent easy handling are important 
advantage these covers. Steel 
which are still used are protected 
zine spraying galvanizing. Light-alloy 
fittings are now being introduced and 
will result additional saving 


Aluminum Not Injurious Health, 
(Aluminium ist nicht 


fertenblatt (Germany), 71, No. 
947 (1950) Nov. 25. 

Aluminum utensils offer 
tages easy cleaning, good hea: con- 
ductivity, long life and unobjectionable 
hygienic behavior. This last property has 
been the subject hundreds inves- 
tigations many countries. Since about 
percent the earth’s surface consists 
aluminum, water and most raw foods 
contain traces aluminum. The alumi- 
num content food increased some- 
what when cooked preserved alu- 
minum utensils, yet the resulting aver- 
age daily increase aluminum intake 
less than the aluminum content 
egg. Tests with humans and ani- 
mals have proved that 100-fold in- 
crease the normal daily 
aluminum does not harm the body. 
Therefore, there question about 
the fact that the small amount alumi- 
num introduced into the body from alu- 
minum utensils must harmless. Re- 
sults studies German and Ameri- 
can investigators give indication that 
the vitamin content milk de- 
stroyed cooking aluminum 
used widely the treatment 
wounds, burns and infectious 


6.4.2, 4.6.11, 8.9.5 


Marine Exposure Aluminium. 
Metals Bull., 13, No. (1951). 


recent article Light Metals gives 
several examples the application 
aluminum ships many types, 
ships, cargo ships and smaller 
The common alloy that containing 
percent magnesium, the percent alloy 
having many, and the percent fewer, 
applications. Results are given 
rosion tests the Aluminum 
America specimens some other 
aluminum alloys. All those tested showed 
excellent resistance corrosion sea 
and harbor waters. many cases there 
was actually increase the tensile 
strength the material after exposure, 
presumably due ageing, 
there was loss strength 
amounted more than few percent 
even after years’ 


TIME. 


6.4.2, 5.4.2, 3.5.3 
New Hard Coating Gains Wear Appli- 
cations for Aluminum, 
Methods, 32, No. 62-64 (1950) 
recently developed hard 
its alloys designated MHC 
and makes light weight 
scratch and wear resistance tha! 
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protective film metallic surfaces. This molecular film 
puts end scale and corrosion difficulties pipes and 
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pitting, and effective for ferrous metals all 


values above 5.0. 

The Calgon film protects all types industrial cooling 
water systems. Our engineers will glad discuss 
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merly needed alloy steels. The properties 
MHC finish suggest that basic- 
ally film aluminum oxide. The coat- 
ing produces gray, file-hard, nonmet- 
tallic, highly heat-refractive surface that 
integrally bonded the base metal. 
Coating thicknesses range from 0.0001 
0.006 in.; 0.0002 in. used for most 
applications. This thicker than ano- 
dized film which ranges from 0.0001 
0.0008 in. 

The most significant property this 
coating its abrasion resistance, which 
exceeds that cyanide case-hardened 
steel. The cofficient friction prob- 
ably lower than that the untreated 
metal; molybdenum sulfide graphite 
are preferred lubricants. The coating 
has good impact resistance. The finish 
also causes marked drop the endur- 
ance limit the metal. noncon- 
ductor electricity, and thus serves 
good insulator. temperatures over 
200° the film will check, 
the difference coefficient expansion 
the aluminum and the hard coating. 
The checking, however, does not mate- 
rially impair corrosion resistance. The 
coating has excellent resistance at- 
mospheric and salt water corrosion but 
attacked strong acids and alkalies. 


The electrochemical process, which 
carried out final step after all ma- 
chining, grinding, and related operations 
have been completed, permits irregular 
production scale the coating expected 
cheaper than hard chromium plat- 
ing. The saving weight through this 
treatment particular value air- 
craft 


6.4.2, 8.1.2 

Aluminium Roofs (Toits; 
Published L’Aluminium Commercial 
A., Zurich (Switzerland) pages, 

The history the use aluminum 
roofing traced from its first applica- 
tion the cupola the church San 
Gioacchino Rome The advan- 
tages aluminum roofing are discussed 
from the aspect color, corrosion re- 
sistance, light and heat reflectivity, fire 
protection, ease painting, light weight, 
cheap and easy transportation, main- 
tenance, variety application combina- 
tion with aluminum fittings, 
age, waste, non-toxicity and freedom 
from vermin, insects and fungi. The 
methods fitting aluminum sheet, cor- 
rugated sheet, roof plates, tiles, shingles, 
and the standing seam roof are de- 
scribed and illustrated photographs. 
The text extensively illustrated 
throughout photographs applica- 


6.4.2, 8.3.5, 3.4.6 

The Corrosion Aluminium-Low 
Temperature Station Carries Out Re- 
search. Chem. Age (London), 64, No. 
1660, 711-713 (1951) May. 

The Food Investigation Organization 
the British Government investigat- 
ing the corrosion aluminum its 
Low Temperature Research Station for 
research biochemistry and biophysics, 
Cambridge. The research program 
being carried out three stages. Work 
the first phase started 1933, and 
involved thorough review the liter- 
ature. The second stage was devoted 
research the corrosion aluminum 
fill some the gaps revealed this 
summary. third phase the applica- 
tion previous research devising 
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methods protecting aluminum from 
corrosion foods and beverages. 
Bryan gave account the work cov- 
ered, which mostly study the 
effect various factors, such the 
purity the metal, temperature, pH, 
presence salts, presence oxygen, 
etc. corrosion. The theory corro- 
sion aluminum discussed some 
detail. The corrosion largely film 
problem and bears some relation the 
physical and chemical properties alu- 
mina. The role dissolved oxygen 
corrosion special interest, because 
hibitor corrosion. iodine test was 
devised using aqueous solution 
iodine and potassium iodide which read- 
ily attacks exposed metallic aluminum, 
but has much less action the oxide 
and parts covered oxide. was 
established that boiling water reacts 
with aluminum initially with the evolu- 
tion hydrogen and the formation 
protective film which soon checks 
further action. This was not true, how- 
ever, sample super-pure alumi- 
num containing almost silicon. Since 
the inhibiting action small amounts 
silicate solution well known, 
was suspected that the continued cor- 
rosion the super pure aluminum was 
due the lack silicon. Further sup- 
port for this view was provided 
test which showed that the action 
boiling water could almost entirely 
prevented the addition 0.05 per- 
cent more pure dialysed silica 
the water. was estimated that the 
water-formed films ordinary alumi- 
num reach maximum 
about 10° cm., and anodic films, 
the thickness which ranges from 

alternative test the iodine for 
roughly assessing the decline reactiv- 
ity film-free aluminum during wash- 
ing various liquids consists im- 
mersing the metal saturated solu- 
tion copper sulfate and observing the 
rate and amount copper deposited. 
Film-free aluminum brings about rapid 
reduction and copious deposition cop- 
per, whereas unetched aluminum rela- 
tively inert. The research work prog- 
ress now the improvement the 
process for the direct plating alumi- 
num with 


6.4.2, 4.3.6 

The Behavior Copper-Containing 
Aluminum Common Salt Solutions. 
(In German.) 
DORF AND Metallkunde, 
42, 497-503 (1950) Dec. 

Corrosion tests aluminum alloys 
with 0.6.64 percent copper, annealed and 
quenched from 500° buffered sodium 
chloride solutions, show that stationary 
potential the alloys increases nobil- 
ity with the copper content the solid 
solutions and that copper, after dissolv- 
ing with precipitates 
again. Includes photomicrographs, tables 
and 


6.4.2 

Non-Heat-Treatable Wrought Alumi- 
num Alloys. Materials Methods, 31, 
(1950) Mar. 

Data sheet covers compositions; physical 
properties; mechanical properties; an- 
nealing temperature; hot-working tem- 
perature range; machinability; relative 
torch, inert-arc, and resistance weldabil- 
ity; resistance atmospheric and chem- 
ical corrosion; available forms; and uses 


2S, 3S, 4S, 52S, and 56S 


6.4.2, 2.2.2, 2.2.6 

Durability Aluminum and its 
loys: Atmospheric Exposure. 
als (England), 13, Nos. 150 151, 
402, 429-438 (1950) July, Aug. 

Summary tests mainly carried out 
ASTM and Alcoa. Atmospheric cor. 
rosion aluminum and aluminum alloys 
compares favorably with other 
ferrous metals, 
materials, nickel, Monel, zinc, tin, lead 
specific uses aluminum and its alloys 
where resistance corrosion main 
factor; soil corrosion tests. 


6.4.2, 3.5.9 

Per Cent Magnesium 
Alloys for Elevated-Temperature Sery- 
terials, 50, 1013-1034 (1950). 

Describes composition, and 
mechanical properties, corrosion resist- 
ance and machinability alloy the 
above type which was 
result systematic study alumi- 
num-base alloys containing 
The alloy contains magnesium, 15% 
copper, manganese, 0.19% vanadium, 
0.05-0.25% zirconium, 0.08% titanium 
and 0.005% beryllium. Good corrosion- 
resistance, machining, tensile an: creep 
properties are claimed. 


6.4.2, 8.1.2 

Aluminum Insulated Roofing for Farm 
Buildings. Sheet Metal Worker, 41, 35, 
(1950) Aug. 

farm. Results temperature studies 
comparison with noninsulated chicken 


6.4.2, 3.5.4, 5.9.4 

From Metallurgist’s Notebook: Ano- 
Ind. (London), 76, 345-346 (1950) May5. 

Fading anodized aluminum panel 
was believed caused the action 
cleaning. Tests were carried out sim- 
ilar plates examine fading after expo- 
sure ultraviolet radiation varying 
intensity. Conclusions the behavior 
various finishes such panels under 
conditions. 18th report series— 


6.4.2, 8.3.5 


Aluminum’s Next Big Target: The 
Container Industry. Modern 
No. 36-39 (1950) Oct. 

Advantages claimed for aluminum 
container material include its non- 
toxicity, light weight, attractive appear- 
ance, ease working, etc. consid- 
ered that aluminum has wide applica- 
tion this field. Various difficulties have 
been overcome. Distortion during 
zation has been largely overcome use 
over-pressure autoclaves; the seam 
problem has been lessened use 
cold welding alternatively the 
use sandwich welds; internal corro- 
sion troubles have been eased the 
continuous anodizing 
MA. 


6.4.4, 2.3.7, 8.9.1 
Gets “Third Degree.” 127, 
146, 148 (1950) Oct. 16. 
tests conducted determine 
um’s for aircraft 
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No, 3050 point to ‘‘Eveready”’ No. 
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Batteries...delivering twice 
as much usable light as any 
battery we’ve ever made be- 
fore. Their unique construc- 
tion prevents swelling or 
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NATIONAL 


TRADE - MARK 


GRAPHITE GROUND ANODES 


Wilson and Company, their hydrogen plant Oklahoma City, had 
have continuous, uninterrupted production. They required maximum assurance 
against dangerous leakage propane lines. Because most the piping was 
buried beneath concrete, especially low maintenance was desirable. These 
vital requirements were not being met. 


After replacing large percentage the five-year-old pipelines and patch- 
ing considerable portion the rest, the company authorized installation 
“National” graphite ground anodes cathodically protect more than 2200 feet 
buried piping. the year following, only one leak occurred much more 
than ample justification the expenditure based maintenance savings 
addition, greatly increased safety and sustained production have accrued. 


This only single instance which cathodic protection long-lasting, 
economical, impressed-current systems helping reduce corrosion critical 
and costly materials. For the complete story corrosion prevention, using 
“National” graphite ground anodes, write for Catalog Section S-6510. 


The terms ‘‘National’’ and “‘Eveready” are registered trade-marks of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation - 30 East 42nd Street, New York 17, New York 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


OTHER NATIONAL CARBON PRODUCTS ; IN CANADA: National Carbon Limited, Montreal, Toronto, Winnipeg 


PIPING TOWERS TOWER PACKING BUBBLE CAPS 
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6.4.4, 6.4.3, 3.4.6 

Action Anhydrous Hydrogen Chlo- 
ride Gas Beryllium, Magnesium, and 
Their Oxides. (In French.) 
son. Bull. soc. chim. France, 1950, 1175- 
1179, Nov.-Dec. 

Action hydrochloric acid gas 
above and their oxides well 
alkaline-earth metals, mercury, zinc, and 
was investigated. Beryllium, magnesium, 
zinc, and cadmium form 
temperatures chloride films which pro- 
tect the metal from further attack 
hydrogen chloride gas. This protective 
action disappears the fusion point 


6.4.4, 7.10 

The Applications Magnesium 
loys Optical Instruments. NEUKIRCH. 
Metall, Nos. 7-8, 142-144 (1950). 

brief review. Emphasis placed 
the importance using pure metals 
the preparation the alloys, the rigid 
adherence impurity limits, the use 
welding for fabrication, and 
proper surface treatment the articles 
render them highly resistant cor- 
rosion. 


6.6 Non-Metallic Materials 


6.6.6, 7.1 

Ceramics—A Survey Their Possi- 
bilities Gas-Turbine Blade Material. 
Aircraft Prod. (England), 13, No. 149, 
88-91 (1951) Mar. 

The main disadvantages ceramic 
materials for use gas-turbines are 
absence ductility, sensitivity ther- 
mal shock, and low 
Available data the mechanical prop- 
erties possible ceramic turbine mate- 
rials including aluminum 
lium oxide, magnesium oxide, zirconium 
dioxide, thorium dioxide, and 
(spine) are tabulated. The data 
suggest that certain materials, particu- 
larly the single-component type, are 
potentially suitable for use turbine 
blades for operation temperatures 
1000° (1832° F.), provided that 
operating conditions are such mini- 
mize thermal shock. The use single- 
component materials precluded in- 
termittently-operated engines because 
the lack resistance thermal shock. 
Possible methods for 
property are under study. Multi-compo- 
nent ceramics offer more scope for in- 
creasing thermal shock resistance, but 
the availability raw materials and 
manufacturing problems are serious dif- 
ficulties. believed that substantial 
improvements sintered-oxide ceramics 
are still possible—ALL. 


6.6.7, 5.4.7, 8.9.5 


Use Flame-Sprayed Polysulphide 
Coatings and New Methods Applica- 
tion. Rubber Age (N. Y.), 
67, 681-684 (1950). 

Methods preventing underwater 
corrosion and erosion steel propeller 
struts and rudders are described. Pow- 
rubber containing 
small amounts vulcanizing agents 
flame-sprayed give tough elastic 
coating which adheres well steel and 


6.6.8, 8.9.1 


Metal Adhesives for Bonding Aircraft 
Assemblies. Automotive and Aviation 
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Inds., 103, No. (1950) Aug. 

‘Metlbond’ the trade name for 
metal-bonding process, which two ad- 
hesives are applied separate layers. 
The process has been used primarily 
magnesium alloys and clad aluminum 
alloys, but with proper processing con- 
ditions probably applicable other 
metals, thermosetting plastics, and wood. 
One the adhesives, M3C, flexible 
and establishes bond with the metal 
surface; the other adhesive, N2, ther- 
moplastic before curing and serves 
equalize pressures filling small 
surface irregularities. 

The process produces bond that de- 
velops adequate shear strength and flexi- 
bility, and gives good surface protection. 
The adhesives are resistant fungi, 
high humidity, and temperature changes 
from 165 —75° Bonded joints 
show excellent resistance fatigue, and 
normal cleaning compounds, fuels, 
and oils. Metlbonded assemblies are eas- 
ily installed because they are simple 
shape and have doublers attachment 
points. 

shear stress 3000 psi typical 
for unprimed clad 
bonded bare 0.064-in. clad 24S-T alu- 
minum alloy standard test panels with 
0.5-in. overlap. value 1400 psi 
typical for primed magesium bonded 
0.064-in. magnesium alloy stand- 
ard panels with 0.5-in. overlap. Mini- 
mum required values are 2500 and 750 
psi, respectively. 

Metlbond adhesives, originally applied 
spraying, are now deposited 
thin fabric base, thus avoiding most 
the spraying and all the oven-drying 
formerly necessary. This dry-film method 
application makes possible the manu- 
facture aircraft parts high pro- 
duction assembly basis. Metlbond film 
used Convair made from nylon 
parachute cloth ft. wide, which 
dipped adhesive, and heat-dried, 
Another commercial film has Fiberglas 
cloth base and available widths 
varying from less than in. in. 
The films when applied are sufficiently 
tacky adhere faying surfaces. Cur- 
ing conditions for bonding are not crit- 
ical; usually 320-350° for 25-35 min- 
utes 


6.6.8, 5.6.2 


Food, 19, No. 226, 258-259; No. 227, 306- 
310; No. 129, 376-378, 386; No. 231, 469- 
472 (1950). 

review physical, mechanical and 
chemical properties plastic 
films. Moisture permeability, bursting 
strengths, are tabulated. The avail- 
ability the materials also discussed. 


—RPI. 


6.6.8, 3.4.1 

Chemical Attack Polymeric Mate- 
Textile Research 20, 754-760 (1950). 

The reaction polymeric media with 
chemical reagent generally involves 
the preliminary diffusion the reagent 
through the polymer. equation for 
the effect relatively rapid diffusion 
chemical reagent into cylindrical 
fiber the over-all rate reaction 


6.6.8 

Soft Plastic Materials for Corrosion 
Protection. Hy. SAECHTLIN. Werkstoffe 
Korrosion, Nos. 6/7, 251-253 (1950). 


The resistance polyvinyl chloride- 


acids, alkalies and aqueous salt solutions 
tures described and the uses such 


materials for corrosion protection, 


linings, are discussed. references— 
MA. exces 
encounte 

EQUIPMENT 
Welds 

7.1 Engines, Bearings and 
Turbines 

New Technique for Obtaining Heat. 


Transfer Parameters the Wall and size 
Engs., 73, 109-114 (1951) Feb. 

Describes test method for obtaining pipe vel 
gas sidewall temperatures rocket 
various alloys for rocket motor con- 
struction. Eight alloys were studied 


zle into which cylindrical specimens were ‘le 


combustion-gas film coefficient rocket 
motors. The alloys were iron; 
SAE-1010; Types 347, 446 and 
less; 61S-T Al, Type “A” Ni; Inconel 
and Cu. Oxidation characteristics 


Engine, 18, No. 205, 36-37 (1950) May. 
The factors which cause corrosion, 
lubricants, oxidation surfaces and 
corrosion during shutdown periods are 


valve 


discussed briefly. Corrosion preventives 


are described generally. 


Research, Design and Development 
(Scotland), 94, pt. 132-159 sion, 

The problems discussed and referred (1950) 
are blade variation, stalling flutter Cause 
compressor blades, strain gaging and 
temperature measurement, the combus- pipes 
tion chamber, blade cooling, 
from residual fuels high ash content. —MR. 


7.2 Valves, Pipes and Meters 8.1 


3.4 


7.2 
Technique for Salvaging Pipe 


der Street Crossings. Burorp 
TER AND Gas De- 
partment, City Corpus Christi. Pre 
“Operation Tamale.” Corrosion, No.5, 
185-187 (1952) May. 

removing 750 feet 6-inch and 
wrapped steel gas main from street the da; 
crossings without cutting the street. 
burner placed one end pipe cium 
streets heated the flow point the 


coal tar enamels coating when, 
winch line, the pipe was pulled ou: its cor 
felt wrapper like tamale slid ou: 
husk, using the melted coal tar 

This procedure permitted recovery 


November, 1952 CORROSION ABSTRACTS 


pipe which could not have been saved 
economically otherwise. Details tech- 


are given and operations are illus- 
trated with photographs. 
Inspection coating removed pipe 


indicates application coal tar enamel 


12, 3.7.3, 6.7.3 

Welds Between Dissimilar Alloys 

Am. Soc. Testing Materials, 50, 789-808, 

858-860 (1950). 


weld joints large- 


and size piping were studied means 


ning pipe welded end pieces chromium-8 


(columbium) wrought and 
noz- welding electrodes. Cracks 
this the edge the weld after 
ring 4631 1100° and 1500 psi., in- 
ron; Metallurgical examination 
aine the principal factors contribut- 


Diaphragm Valve New Design. 

light Metals (England), 13, 334-335 

June. 

Valve recommended for use 

lines carrying liquids such fruit juices, 

valves are commonly used. Includes Southwest 
long list fluids for which aluminum and West 
valve bodies are suitable, also shorter 

list for which aluminum not recom- 


mended.—MR. 


12, 6.3.6, 3.2.2 

Copper Water Pipes; Result 
B.N.F.M.R.A. Investigation Corro- 
sion, Ind. (London), 76, 129-130 
(1950) Feb. 17. 

Cause occasional pitting was traced 
carbonaceous films produced the 
pipes during the manufacturing opera- 
tion. these films can easily 


prevented and the pitting thus avoided. 
COATING AND WRAPPING-IN-TRANSIT 


permits stop-off for processing storage St. without 
freight penalty. When you ship through the St. Louis gate- 
8.1 Group way, you enjoy “through freight rates” instead the higher 
combination rates generally used. 


3 
3 


3.4.1 
Examples Chemical Damage standard pipeprotection inc. procedures include pipe storage rail-skids 
Structures, (Einige Beispiele chemischer above ground...pipe handling skidways and spoolways prevent damage... 


Korrosion (Germany), No. 12, 473-476 exact temperature control all areas our steel grit cleaning, the 


(1950) best accepted method for removing rust and mill scale, and for etching the surface 


provide maximum bond... 
pro warm primed pipe before coating and wrapping 


insulating materials caused assure maximum bond rigid temperature control during melting 
themical reactions which were investi- and application eliminate formation carbon coke inspection every 


Usually, the conditions causing pyramids, excelsior padded, strapped into one unit, and protected from dirt, 
damage result from carelessness cinders, and weather reinforced paper covering meet specifications. 
knowledge. one instance, cal- 


hydrate given off from setting con- fulfill- 
was brought contact with alumi- Our Hallmark the kraft wrapper your pipe assures fulfi 


tum foil insulation by rainwater and the es ment of standard pipeprotection ime. procedures which 


through. The condition establish the highest standard quality for pipe protection. 


cresole, phenol sulfuric 
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ASSOCIATION CORROSION ENGINEERS 


vanized nails which, combination with 
the water, led pitting. Investigations 
have shown that aluminum slag should 
not added the production con- 
crete. The slag aluminum, 
alumina and cryolite. The resulting emis- 
sion hydrogen would destroy the 
structure the concrete and weaken 
it—ALL. 


8.1.2, 3.4.9 

Study the Corrosion Galva- 
nized Iron Roofing Contact with 
Moist Building Materials, Earth, Clay, 
and Sand. Ivanov. (In Russian.) 
Applied Chem. (U.S.S.R.), 23, No. 
896 (1950). 

Criticism paper Solov’ev. The 
figures given for the materials 
examined not correspond 
havior practice, because the incor- 
rect experimental conditions employed. 
The crushing brick, mortar, etc., 
would result excessive contact with 
moisture and air, the periodic moisten- 
ing (once every hr.) would result 
different testing conditions for different 
materials, owing the variation dry- 
ing rate. Moistening must have changed 
the clay into paste. The results for 
Portland cement/sand mortar are not 
agreement with experience concerning 
reinforced 


8.1.2, 5.3.4, 6.2.3 

Zinc Coatings, Especially for Con- 
structional Steelwork. (Met verzinken 
het 
Verzinkerij v/h Bammens Zn. 
Maarssen. 3rd 1950. (In Dutch). 
illus. pp. 

review the various methods used 
for protecting steel from rust, with spe- 
cial reference steel constructions. 
After remarks the increase general 
interest this subject, and the absence 
technical literature, the usual meth- 
ods applying coatings are dis- 
cussed some detail, viz.: hot dip 
galvanizing; electro-plating; Sherardiz- 
ing; and zinc spraying. The author con- 
cludes that, general, hot dip galvaniz- 
ing the best and cheapest procedure 
and will therefore carry wider appeal 
than other coating 


8.1.4, 7.2, 6.3.8 


Some Basic Considerations With Re- 
spect Formation Protective Layers 
Lead and Solubility Lead 
Drinking Water. (In German.) JoHANNES 
Gas-u. Wasserfach., 92, 39-42 
(1951) Feb. 28. 


_Discusses pros and cons using lead 
pipes for drinking water lines. Considers 
differences between protective layers 
lead and iron. Reactions water with 
the lead and with coatings which form 
the inside the pipes, also suspen- 
sions lead compounds and their reac- 
tions with cations present the water, 
well importance the absence 
porosity the protective layers are dis- 
cussed. 


8.2 Group 


8.2.2, 3.4.6, 4.6.2 


Prevention Standby Corrosion 
Power Plants. JR. AND 
No. 171-177 (1952) May. 

boiler off the line more than 
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let the fire burn out and allow the water 
the unit assume its natural level. 
This practice frequently adopted 
the boiler can placed service again 
short notice. However, immediate 
need for the boiler not anticipated, 
preferable prepare the unit that 
corrosion cannot occur during the idle 
period, when the boiler standby. 

Recognizing standby corrosion and 
distinguishing between and corrosion 
occurring during operation are often dif- 
ficult tasks and require considerable ex- 
perience the part the boiler inspector 
plant operator. Specific locations 
the boiler are especially susceptible 
attack during standby, but under certain 
conditions any area the unit may 
affected. 

number case histories are cited 
illustrate the complexity the problem. 
These describe damage boilers, super- 
heaters and turbines—vital units power 
plant equipment. Reference made 
the pertinent points which establish the 
fact corrosion occurred during periods 
standby. 

number practical preventive 
measures are described which have 
proved effective practice. These in- 
clude both dry and wet procedures. For 
boilers and superheaters the dry method 
provides the most certain protection. Dry 
standby entails draining the boiler and 
keeping dry during the idle period. 
When the wet method used es- 
sential that the unit completely filled 
with properly conditioned water all 
times and that circulation supplied 
intervals insure against dilution re- 
sulting from ieakage feedwater 
steam condensate into the unit. 

Standby protection the case tur- 
bines will usually 
against steam in-leakage and prevention 
siphoning action through drain lines. 

Basically, prevention standby cor- 
rosion requires keeping all surfaces 
equipment free from contact with moist 
air water containing dissolved oxygen. 
While operating requirements indus- 
trial power plants will vary, suggested 
procedures will nevertheless serve 
guides preventing standby corrosion. 


8.3 Group 


8.3.1, 6.2.3, 4.5.1 


Study Wear Steel Against Soil. 
II. (In Japanese.) MITSUHASI, 
IMEI, AND SHIN Me- 
Laboratory, 291-298 (1950) 

Results above study, made order 
improve the wear soil-tillage parts 
agricultural implements, are tabulated, 
charted, and summarized English. 
carbon steel was used.—BLR. 


Tin-Coated Lacquer-Coated Food 
Cans. Verpackungs- 


Wirtschaftl., No. (1950); Fette 
Seifen, 52, No. 570 (1950). 

Because the acute tin shortage, lac- 
quered blackplate recommended 


excellent substitute for tinplate for food 
cans.—RPI. 


8.4 Group 


8.4.3 


Metallurgical Problems Oil Well 
Drilling and Petroleum Production. 


Metal Progress, 57, 755-760 (1950) June 

rick equipment, power transmission, 
rods and pumps. Largely limited fer. 
rous alloys and their resistances 
chanical and corrosive 


8.4.3 
Plastics Combat Well Head Corrosion 
World Oil, 130, No. 162-166 (1950) Apr, 
Coating well heads Galveston Bay 
with vinyl resins prevent salt-water 
corrosion described. 


8.4.3, 6.2.3, 4.2.5 

Protection Steel Off-Shore Struc- 
tures. LaQue. Drilling, 11, No. 
29-31, 102-103 (1950) June. 

Corrosion offshore drilling structure 
supports divided into various 
attack, follows, with suggested meth- 
ods protection: mud line area 
below low tide—cathodic protection be- 
low water and underground; and 
splash zones—corrosion resistant metal 
sheaths; above the splash zone—organic 
metallic coatings. plot the 
extent and distribution 
structure, determined Kure Beach 
tests. 


8.4.3, 6.2.1, 6.3.1 
Use Metals and Alloys The 
Petroleum Industry. Stand- 
ard Francaise des Petroles. Tech. 
petrole, 1402-1408 (1950) Nov. 

The corrosiveness the various petro- 
leum products, and the general proper- 
ties required metal for use high 
temperatures are reviewed. met- 
als and alloys, e.g. ordinary 
steel; “Martin” steel, iron, steels con- 
taining 0.5 percent copper, with with- 
out molybdenum, chromium, aluminum; 
heat-resistant steels, etc.; cast alu- 
minum, lead, cuprous metals, nickel and 
alloys, special alloys—are considered 
their resistance corrosion chem- 
icals and high temperatures, abrasion, 
etc. 


8.4.3, 5.3.2, 5.4.1 


Protection the Internal Surfaces 
Standard Francaise des Petroles. Tech. 
appl. petrole, 1375-1388 (1950) Nov. 

equipment from corrosion are described, 
e.g. metal plating (by hot rolling, cast- 
ing, arc welding, resistance welding), 
metallic linings (tack-welded linings, 
metal spraying, non-metallic linings (bricks 
and refractories, rubbers, Gunite, pyrex, 
etc.), paints, enamels and glazes. 


8.4.3, 3.5.8, 6.4.4 


Causes and Prevention Drill 
Failures. Moore. Drilling, 12, 
28+ (1950) Nov. 

Practically all drill-coliar failures noted 
the field are the result fatigue 
the connections—either simple 
the case the pins, corrosion 
the case the boxes. Recommended 
operating procedures and design. Use 
ring the drill-collar box pre 
vent corrosion the bore near ring, 
electrochemical 


§ 


8.5 Group 
8.5.3 


Paper-Mill Painting and Its Relation 


7 
\ 


CORROSION ABSTRACTS 


URE alcohols usually are not corrosive. 

However, under certain conditions, 
aqueous solutions, combination with 
other chemicals, they can and give trou- 
ble. Alcoholic solutions acids 
tinctures, and the use denaturants offer 
complicated picture corrosive attack. 
Additionally, the organic nature alcohols 
warrants special consideration their use 
with the TYGON family plastic com- 
pounds. 


The TYGON family series vinyl 
based compounds selected polyvinyl resins 
carefully modified with other materials 
give the maximum general chemical resist- 
ance and physical properties. There are 
number standard and special compounds 
available the form calendered press- 
polished sheeting, molded goods, extrusions, 
paint and Some are non-toxic, 
others are not. Some are glass-clear, some 
are glossy black, still others are available 
practically any color. wide range phys- 
ical and mechanical properties are exhibited. 
Many different types applications are 
possible. 


any its forms, TYGON displays ex- 
cellent resistance both simple 
basic alcohols any concentration. Service 
temperatures are limited only the boiling 
points the alcohols involved. Where alco- 
hols are used combination with other 
chemicals, preliminary tests the counsel 
these cases, the particular additives used 
govern the suitability TYGON and its 
service limits. 


Because the organic nature the two 
materials, certain amount trace extrac- 
tion takes place whenever TYGON used 
full contact with alcohols. The total ex- 
traction very low —almost negligible. 
usually results slight hardening and 
stiffening, slight loss weight and slight 
color change. Generally speaking, these 


changes are barely noticeable and not 
affect the protectability the TYGON. 


Another factor remember the use 
TYGON with alcohols involves its use with 
tinctures. Occasionally, the color the mate- 
rial solution imparted the TYGON. 
Once again, however, the protectability and 
functioning the TYGON unaffected 
excepting where solution visibility im- 
portant. 

sheeting used primarily line and cover 
all types process equipment. also die- 
cut into gaskets, seals, and separators for 
wide variety uses. 

molded form, TYGON has even wider 
range uses limited only 
the size and shape that can imparted 
thermoplastic material mold and 
press. 

the form extrusions, major 
use flexible tubing and piping. both 
plant and laboratory, strong, light, glass- 
clear, and fully flexible TYGON Tubing 
has done much simplify the problem 
transmitting corrosive liquids, gases, semi- 
solids. Extruded solid cord and channel also 
find use gasketing, expansion jointing, 
and packing. 

paint, TYGON used protect equip- 
ment, structural steel, walls, and ceilings 
against corrosive fumes and spillage. 
plastisol, TYGON used heavier duty 
coating and the casting “slush” molding 
flexible parts and fittings. 


For most applications, TYGON its various 
forms very practical material for use 
with alcohols and mixtures alcohols with 
other chemicals. Occasionally, limits may 
imposed the added chemicals the 
need for absolute purity. However, these are 
isolated TYGON can safely re- 
garded economical and effective mate- 
rial construction, medium transmission 
and protective coating for use with alcohols. 


addition TYGON its various forms, also manufacture number other 
materials capable handling alcohols and their mixtures with other chemicals any 
and under all types operating conditions. These products include 
chemical stoneware and porcelain, acid proof brick and cements, homogenous lead 
linings, and other organic linings and coatings. 

Why don’t you submit your corrosion problem today? There’s obligation and 
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Ind. and Paper World, 32, 529-531 (1950). 

The preparation and treatment various 
surfaces the pulp and paper mill are 
discussed.—RPI. 


8.8 Group 


8.8.6, 8.8.1 

Materials for Chemical Plant 
cussed Conference. Mfg. Chem- 
ist, 21, No. 200-203 (1950). 

Report Conference Materials 
Construction the Chemical Indus- 
try organized the Society Chemical 
Industry 
18-20 Apr., 1950. Summaries papers 
stoneware plant, thermal insulating 
materials, ferrous metals, stainless steel, 
aluminum, lead, tin, copper and copper 
alloys, noble metals, 
glass and carbon are presented, with 
particular reference their applications 
the pharmaceutical and fine-chemical 


8.9 Group 


8.9.1, 5.4.5 

Refinishing Seaplane Propellers. 
Ind. 26, No. 33-34 
(1950). 

Seaplane propellers, which become 
pitted the action salt water, are 
dismantled and all paint removed from 
the various aluminum and iron parts. The 
propeller blades are filled, ground and 
buffed remove all pitting, and then 
anodized; the steel parts are cadmium- 
plated. inishing spraying, using 
zinc chrome primer followed coats 
camouflage black enamel. Yellow 
markings are then sprayed the tips 


the 
8.9.2, 5.4.5, 5.9.4 

Finishing the Land Rover. Product 
Finishing (London), No. 12, 


(1950). 

The finishing process aluminum 
steel vehicle described, with particular 
reference pre-painting, phosphating 
and production line handling technique. 
—RPI. 


8.9.3 


Cathodic Protection Texas Gas 
System. KUHN. Paper, Am. Gas 
Assoc., Detroit, Mich., Apr. 3-5, 1950. 
Petroleum Engr., 22, No. D35-D36, 
Reference Annual (1950) July. 

Details steps taken prevent cor- 
rosion the 840-mile line from Texas 
Ohio.—MR. 


8.9.3, 1.3 
Natural Gas Ohio: History. 


Engineering Experiment Station, 
Ohio State University, Circular 52, Sept. 
1950, 116 pages. 

History five Ohio gas companies, 
gas measuring devices regulation, stor- 
age, pipe and underground corrosion 
cast iron, wrought iron and steel pipe in 
different Ohio 


8.9.3, 2.4.3 


Nondestructive Materials Testing 
Pipe Lines; X-Ray Examination 
Welded Pipe Joints. (In German.) 
91, 
247-255 (1950) Oct. 

Potentiometric, electromagnetic and 
counting-tube methods for measuring the 
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thicknesses tube walls. The magnetic- 
powder process for measuring the thick- 
nesses protective coatings; how spe- 
cific welded-joint defects can detected 
the X-ray method. references.— 
MR. 


8.9.3, 2.4.2 

Finding Coating Faults Buried Pipe 
Using Pipe Locator and Pearson 
10, (1950) Oct. 

The Great Lakes Pipe Line Co. has 
adopted the Wahlquist Pipe Locator 
standard equipment for locating coating 


holidays faults using the Pearson 
method. 
The Pearson method 


Two men with shoe cleats, walk 
insulated single-conductor wire between 
them, and pipe locator receiver with 
earphones inter-connecting leads. 
The pipe locator transmitter connected 
the line the usual manner for the 
conductive method locating 
line. holiday approached the 
lead man the interrupted signal grows 
louder and reaches maximum, then 
diminishes passes the holiday. 
The same process occurs the second 
man with the receiver approaches and 
passes the holiday. From the above the 
approximate peak location can located 
plus minus few inches. 


8.9.4, 6.4.2, 5.4.5 


Paint Coats Railway Trucks Made 
From Aluminum 
Betrieb, 18, No. 172 (1950). 

Experiments have been carried out 
France and America with trucks partly 
built from steel plates and others 
which the steel plates were replaced 
aluminum-copper-magnesium alloy 
The steel truck was wire-brushed and 
painted with red lead primer and two 
oil-paint coats the outside and coal- 
tar paint coat the inside. The surface 
treatment for the light metal consisted 
paint priming and finally 
coating similar that the steel plates. 
After months constant use carry- 
ing wet sulfur-containing coal, the light- 
metal trucks showed noticeable break- 
down corrosion. The steel trucks 
showed severe corrosion the outside 
and had mm. thick layer rust 
the inside; their thickness steel plates 
was reduced mm.—RPI. 


8.9.5, 3.2.2, 3.6.6 
Ship Bottom Corrosion. 
Bethlehem Steel Co. Paper, Soc. Naval 


Architects and Marine Engrs., New York, 
Nov. 10, 1950. Marine Eng. Shipping 
Rev., 55, No. 12, 64-67 (1950) Dec; Disc., 
56, No. 62-63 (1951) Feb. 

Review causes and prevention 
pitting corrosion steel ship hulls due 
velocity, stray and galvanic currents. 
Characteristics galvanic corrosion, 
galvanic corrosion due the presence 
mill scale and the removal mill 
scale are (See Some 
Aspects Ship Bottom Corrosion, Cor- 
rosion, No. 29-48, 69-88 (1952) 
Jan. Feb.) 


8.9.5 


Mitigation Corrosion Within Cargo 
Compartments Aboard T-2 Tanker. 
Shell Oil Co. Paper, Am. 
Petroleum Inst., Transportation Div., 30th 
Ann. Meet., Los Angeles, Nov. 13-16, 1950. 
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Proc. Am. Petroleum Inst., 30, Sec. 
115-120 (1950). 


rosion rates the cargo compartments 
T-2 tankers used Shell Oil Co. 


shipping petroleum products 
protection for the ballast tanks, using 
magnesium anodes, and spraying 
tem for washing the tanks 
inhibitor (composition not given). Cost 


data are given some detail; savings 
for T-2 tanker are estimated 
ship. Patents are pending; licens: 
ments reasonable fees are Ken 


8.9.5, 7.6.4 


Results Corrosion High-Pressutt 


man.) Ver. deut. Ing., 92, 560-561 
(1950) July 11. 
Causes, results and methods 


venting such 
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PROVED and ACCEPTED 


TYPE CASING CONCENTRIC SUPPORT CARRIER 
BUSHING INSULATOR PIPE 
TYPE 


New Design: BUTTS Against End Casing 
Fitting Inside the Casing. 


Assembling cable with rubber-covered 
union for clamping gasket lip pipe. 


Easier Install CORRECTLY 

under worst conditions Out- 

Casing Narrow Space 

Between Pipe Casing Wide Vari- 

Casing Wall and Coating Thickness Mud 
Casing ends beveled machine hand torch. 


WATER-TIGHT Seal with “L” 
BUTTED AGAINST CASING pressure flange 
tightened studs welded casing. 
TIGHT THE PIPE aircraft cable (4,600# ten- 


sile) tightened gasket lip. Union rubber 


been covered INSULATE galvanized cable assembly 

from bare casing structure. 

using 

Always Insulated from the pipe line when Concentric- THE COMPLETED INSTALLATION 

Insulator installed just inside casing after the that galvanized cable and union are 

insulated from pressure flange and from pipe. 
drag section” place. 

50,000 STRONG DEPENDABLE THE MEN WHO INSTALL THEM 

REPRESENTATIVES 


Steel Protection Cor ames Kone Co. Keyes Tank Co. Keyes Tank Supply Equipment Sales Service Co., Ltd. 


Kenilworth, N. J. Ihes Angeles 15, Calif. | Amarillo, Texas Provo, Utah Casper, Wyoming Edmonton, Calgary, Toronto, Canada 


WRITE FOR BULLETIN 249A 


8,000 Pipe Line Casings installed 
1951 with Williamson Bushings and 
Insulators. 
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FACTORY-COATED 
PIPE WOULD 
HAVE LASTED 


j 


WHY? 


Hill, Hubbell factory-coated pipe lasts longer because all conditions can 
precisely controlled the factory and they can’t the field. With Roto- 


Grit Blast, carefully clean every joint pipe before coating. All coatings 


and wrappings are precision applied uniform temperature. Every joint 

inspected with electronic holiday detectors before leaving the factory. 

Leaders 

Protecti 

Headquarters: 3091 Mayfield Road, Cleveland 18, Ohio 


PLANTS: Lorain, Ohio Youngstown Area—at Girard, Ohio 
Chicago Area—at Hammond (Gibson), indiana. 
Railroad transit privileges. 
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Here’s Where 
PITT CHEM 


Pays Off 


CHEM quality-control 

starts paying off from the minute 

you start keeps 

paying off with every mile 

you cover. Pitt Chem Hot Applied 

Enamels not only require less 

heating time, but they also flow 

better from kettle pipe. Their 

uniform application characteristics 

and excellent bond helps you 
cover more miles per day minimizing 
coating delays. And, for the same 

reason, you'll coat more pipe 

per ton enamel. 

These outstanding qualities Pitt 

Chem Tar Base Enamels stem directly from 
our unique position basic and 
integrated producer pipeline enamels 
position that enables carefully 
control each phase production from coal 
finished coating. And remember this: Pitt Chem 
Pipeline Enamels are manufactured plant 
devoted exclusively coal tar coatings. 


gladly provide more product information, technical 
data field application assistance request. 


Standard Grade Tar Base 
Modified Grade Tar Base Enamel 
Plasticized Grade Tar Base Enamel 
Cold Applied Tar Base Coatings 

Synthetic Base Coatings 
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consists the Generator coupled with Alarm System, the Rolling Coiled Spring 
Exploring Electrode and Pusher Carriage Assembly. small 6-volt storage battery 


serves the power source. 


THOROUGH INSPECTION 
Fundamental precepts which are met the Stearns Detec- 


tor are: 


(1) generate high voltage pulse short duration 
regulated hold the crest intensity within narrow limits 
irrespective pipe size and the variable moisture conditions 
experienced during field inspection; 


(2) cause such pulse re-occur rate rapidly 
enough have entirely traversed the coating surface 
with successive overlapping circumferential bands ioniza- 
tion the testing electrode moved along the coated pipe; 


(3) apply, simple manner, these testing pulses 
the coating means exploring electrode embracing 
and self-conforming the variable shape the exterior 
the coated pipe while being held electrically effective 
contact with the coating surface all times; and 


(4) give out audible and visual alarm signals 
instantaneous response actuated the formation spark 
between electrode and pipe upon encountering fault 
the coating. 


Under these principles the Stearns Detector 
operation approaches the ideal testing tech- 
nique, with maximum safety the operator, 
providing thorough one-pass coverage while 
uniformly subjecting the coating only the 
extent electrical stress necessary ensure 
complete inspection. 


LIGHT WEIGHT 

The Stearns Detector fabricated from the lightest 
rials available having the required mechanical and 
strength. The complete unit weighs pounds 
long, wide, 7.5” high. welded magnesium case for 


Detector, and wooden box for two 10-pound 6-volt 
teries serve sturdy containers for storage and 


The complete shipping weight, including overnight 
tery charger, pounds. 


SIMPLE OPERATE 


The Stearns Detector can operated without special 


ing experience pipes all sizes. The proper 


voltage set before shipment and the regulation 
after automatic all functions the Detector being 
trolled single switch. The patented pulse 
erator, which makes possible such automatic voltage reg 
tion, exclusive feature the Stearns Detector. 


DEPENDABLE SERVICE 
The Stearns Detector has been developed through ele 


years field experience and continued research and 
become the Standard the Industry. All major parts 


the high voltage generating circuit are custom 


their specific functions and fitted together 


electrical assembly proved 
Users Stearns Detectors are constantly 
sured receiving equipment new condit 


maintenance procedures followed The 


Stearns Company. 


*Patent Numbers Furnished Upon 


CABLE ADDRESS: DESCO 
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